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THE IMPERIAL INSTITUTE, 



The Imperial Institute was founded as the National Memorial of 
the Jubilee of Queen Victoria, by whom it was opened in May, 
1893. The principal object of the Institute is to promote the utili- 
sation of the commercial and industrial resources of the Empire by 
arranging comprehensive exhibitions of natural products, especially 
of India and the Colonies, and providing for the collection and 
dissemination of scientific, technical and commercial information 
relating to them. Until the end of 1902, the Imperial Institute 
was managjed by a Governing Body, of which the Prince of Wales 
was President, and an Executive Council, including representatives 
of the Indian Empire and of all the British Colonies and Depen- 
dencies. In 1900, .the building became the property of H.M. 
Government, by whom the western portion and galleries were leased 
to the Governing Body of the Imperial Institute, the greater part 
of the eastern and central portions being assigned to the use of the 
University of London. In July, 1902, an Act of Parliament was 
passed transferring the management of the Imperial Institute to 
the Board of Trade, assisted by an Advisory Committee including 
representatives of India and the Colonies, as well as of the India 
and Colonial Offices, the Board of Agriculture, and the Board of 
Trade. This Act took effect on January 1st, 1908. 

In accordance with the above Act, the Imperial Institute is now 
managed by the Board of Trade in consultation with the Advisory 
Committee, through their Commercial, Labour, and Statistical 
Department, of which Mr. H. Llewellyn Smith, C.B., is Comptroller- 
General. 

The Board of Trade have appointed Professor Wyndham 
Dunstan, F.R.S., hitherto Director of the Scientific and Technical 
Department, to be Director of the Imperial Institute at South 
Kensington, with charge of the various branches of work there 
carried on. 

The work hitherto carried on by the Imperial Institute at South 
Kensington and in the City for the supply of general commercial, 
statistical and tariff intelligence is now conducted by the Commercial 
Intelligence Branch of the Board of Trade, which, subject to the 
Comptroller-General, is under the direction of Mr. Thomas 
Worthington. (See statement as to the work of the Commercial 
Intelligence Branch published in the " Board of Trade Journal.'*) 

The entrance to the offices and library of the Imperial Institute 
is at the West (Queen's Gate) end of Imperial Institute Road, 
South Kensington. This gives access to the principal floor, 
containing the general enquiry office, library, reading rooms and 
the colonial conference rooms. 
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The The first floor contains the General offices, the Reference Sample 

Imperial Boom of the Scientific and Technical Department, the offices of the 
Institute. British Women's Emigration Association, and of the Colonial 
Nnrsing Association. 

The second floor is entirely devoted to the laboratories of the 
Scientific and Technical Department. 

The public entrances to the Indian and Colonial collections are 
at the East (Prince's Gate) end and the West (Queen's Gate) end 
of the Imperial Institute Bead. 

The Imperial Institute works in co-operation with the Com- 
mercial Intelligence Branch of the Board of Trade at Whitehall, 
with an enquiry office in the City (49, Eastcheap, E.C.) under 
the management of this Branch, and with the Emigrants' Informa- 
tion Office in Westminster. 

The headquarters of the Commercial Intelligence Branch of the 
Board of TVade are about to be transferred to City premises 
(Portland House, Basinghall Street), in which the present 
temporary Enquiry office will be absorbed. 

Xndian and Colonial Economic Collections. — ^The Collections of 
economic products illustrative of the commercial resources of India 
and the Colonies are arranged on a geographical system in the 
galleries of the Institute. 

Special Curators are appointed by the Governments of India, 
Canada, and the Cape; whilst the operations of the Indian 
Section are supervised by a committee appointed by the India 
Office. 

The Collections are open free to the public daily, except on 
Sundays, fi'om 11 a.m. till dusk. 

It is intended, in consultation with the Governments concerned, 
to re-arrange and make extensive additions to many of these 
collections, and this work is in progress. 

The following British Qolonies and Dependencies are represented 
by collections of their products : — 

British Australasia. 

New South Wales. 
Victoria. 
South Australia. 
Western Australia. 
Queensland. 
Tasmania. 
New Zealand. 



British Africa. 

Cape Colony. 
Natal. ^ 
Bhodesia, 

British Central Africa. 
Bast and West African Settle- 
ments. 
Mauritius. 
Seychelles. 



Fiji. 
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BiuTDSH Indu AND THE East, h^ 

'^^' Imperial 

Ceylon. 

Stniit9^) Settlements ^d, 

, F^erated Halay States. 

Hong Kong. 

British Np|th Borneo. 

Othee British Possessions* 
Malta. 
Falkland Islands. 



British America. 
Dominion of Canada. 
Newfoundland. 
Bennu^a.^ . 
3ahainas. , . , 
Jamaica. 
Barbados. 

The Lepward Islands. 
The Windward Islands. 
Trinidad and Tobago. 
British Guiana, 
British Honduras, 

Information concerning India and the Colonies, their commercial 
products, industries, trade, prospects for emigration, &c., may be 
obtained on application to the Curators for India and Ceylon, 
Canada and Cape Colony, at their oflSces in the Sections, at the 
Central Stand in the Galleries, at the General Enquiry Office, 
or enquiries may be addressed in writing to the Director of the 
Imperial Institute, South Kensington, S.W. 

The Scientific and Technical Department — ^The laboratories of this 
Department, which occupy the second floor of the Imperial Institute, 
were established chiefly with the aid of grants from the Koyal 
Commission of the 1851 Exhibition, in order to provide for the 
investigation of new or little-known natural products from India 
and the Colonies and of known products from new sources, with 
a view to their utilisation in commerce, and also to provide trust- 
worthy scientific and technical advice on matters connected with 
the trade and industries of India and the Colonies. 

The work of the Department is chiefly initiated by the Govern- 
ments of India and by Departments of the home Government and 
the Colonies. Arrangements have been also made by the Foreign 
Office, whereby British Consuls may transmit to the Department 
for investigation, such natural products of the countries in which 
they are appointed to reside as are likely to be of use to British 
manufecturers and merchants. 

Materials are first chemically investigated in the laboratories 
of the Department, which has a stafi* of skilled assistants, and are 
afterwards submitted to technical trials by experts attached to the 
Department and finally are commercially valued. 

Except under special circumstances investigations are npt under- 
taken for private individuals. . 

A few illustrations of the work of the Department may be 
given here. 

(a) The examination of Indian plants likely to be suitable 
as tanning agents, pointed to the concluaion that several would 
probablj be useful to Jkiiopean tanners. One of these (Gcesalpinia 
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Xiie digyna) was submitted to complete chemical investigation with 

Imperial ^^^ promising results. Tanning trials were next made on the 
Institute ^^^g^ scale by one of Hie tanning experts attached to this Depart- 
ment, whose results confirmed the conclusion that a valuable 
tanning agent had been found. On the publication of the report 
on the subject, which was widely noticed in technical journals, a 
demand almost at once arose for the material in England, on the 
Continent, and in America, and the authorities in India are now 
arranging for the commercial supply. 

(6) A plant abundant in India (Podophyllum Emodi) was found 
on chemical investigation in the Department to furnish the same 
constituents as the well-known drug of American origin. Podo- 
phyllum peUatum. The co-operation of physicians at St. Thomas's 
Hospital was secured, and preparations of the plant were ex- 
tensively tried as a drug and found to be as valuable as those 
made from the American plant. A considerable demand now 
exists for the plant, which has been officially recognised by the 
Indian Medical Department, and arrangements are being msule in 
India for a regular commercial supply. 

(c) The same practical result has followed from the chemical 
investigation of a plant abundant in the Egyptian desert (Hyoscy- 
amu8 muticm) for which a commercial demand as a drug has also 
arisen. 

(d) The quality of the entire series of Indian coals has been 
experimentally ascertained. These represented the principal coal- 
seams of India, and the report has been in large request both in 
this country and in India. It has now been issued as an official 
paper by the India Office. 

(d) The* cause of the poisonous effects produced, at certain stages 
of their growth, on horses and cattle by certain food grains and 
fodder plants of India and the Colonies has been investigated, and 
the nature of the poison and the conditions of its occurrence 
determined. 

(/) The chemical composition of india-rubber of various kinds 
derived from the Colonies which do not at present share in this 
trade, has been determined experimentally, and on the basis of 
these results commercial valuations have been obtained, and in 
some instances sales of consignments of the material have been 
effected. 

(gf) Collections of minerals from British Central Africa, from 
Somaliland, and from Northern and Southern Nigeria have been 
chemically examined. In certain cases where it seemed desirable, 
minerals have been subjected to technical trial on the large scale 
by manufacturers, and commercial quotations for the products 
obtained. Arrangements have also been made, through this 
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Department, for the working of mineral deposits in the Colonies The 

by English firms. Imperial 

(h) The quality of leather tanned in several of the Colonies has Institute, 
been experimentally investigated, and with the aid of experts its 
suitability for the English market has been ascertained and 
suggestions made for its improvement. 

{%) The chemical composition of certain oil-yielding nuts sent 
by British Consuls in Brazil and Portuguese South Africa, and 
from British Honduras, Fiji, and the Straits Settlements, has been 
investigated and their properties brought under the notice of 
British manufacturers and merchants. In several cases a con- 
siderable trade in these products has been brought about as the 
result of these investigations. 

(J) Scientific and technical information has been supplied as to 
the curing of tobacco (Bermuda, British Central Africa, Bhodesia, 
and Assam), the working of mica deposits (Somaliland, India, 
and Southern Nigeria), the suitability of iron ores for smelting 
(India, British Central Africa, and Rhodesia), the production of 
wood-pulp (Natal), the cultivation of Indian hemp, the utilisation 
of tanning materials (India and West African Colonies), the 
collection of gums and resins (Uganda and India), the distillation 
of essential oils (Fiji), and many similar subjects. 

It will be seen that the results of the work of the Department 
are often of as much importance to British manufacturers as to 
the trade of the Colonies concerned. 

A large room on the first floor, which formerly contained the 
library, is now occupied by a reference collection of samples of 
economic products, derived chiefly from India and the Colonies, 
which have been investigated and reported on by the Scientific 
and Technical Department, and as to which full information is 
available. 

The principal Technical Reports and Scientific Papers which have 
emanated from this Department since it was fully established in 
1896 have now been published in a single volume, which may be 
purchased at the Central Stand, or on application by letter to the 
Director of the Imperial Institute (piice 15s.). 

Library and Beading Booms. — The library and reading rooms of 
the Imperial Institute have been entirely re-arranged. They 
contain a large collection of Indian and Colonitd works of 
reference, and are regularly supplied with the principal official 
publications of India and the Colonies, and with many of the 
principal newspapers and periodicals of the United Kingdom, 
India, and the Colonies. The library also contains a collection 
of Indian and Colonial maps and charts. 
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"^^ , The library aad reading rooms are^ on thia principal floor. 

Imperial and are entei^ed through the entrance at the west (Queen's Gate) 
Institute, end of the building. These rooms are available for the use of 

Life Fellowe of the Imperial Institute, and of persons introduced 

by them. 

Colonial Conference Boonis.-^Three large rooms, specially decorated 
and furnished, are reserved on the principal floor for use by 
representatives of the. Colonies for. meetings cwid receptions. 

The Cowasjee.JehangMer HaU. — ^The rooms in connection with 
this, Hall are in the occupation of the Indian Committee of the 
I^lperi{^ Institute, whilst the Imperial Institute,, the India Office 
and the London University have the right of using the Hall for 
lectures,. meetings, &c. 

XJoLOjQIcial Societies occup3ring rooms in the Imperial Institute: — 

(a) British Women's Emigration Association. — The British Women'? 
Emigration Association has been assigned an office on the first 
floor, which is open daily from 10 a.m. to 4 p.m., and advice and 
information respecting emigration and the prospects for women 
in the Colonies may be obtained there free of charge. Thigf 
Association works in co*operation with the Emigrants' Information 
Office in Westminster. 

(&) Colonial Nursing Association. — ^This Association has been 
assigned an office on the first floor of the Imperial Institute 
(Room 5). Its principal object is the selection of trained hospital 
and private nurses for the Crown Colonies and other British 
Dependencies. 
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LIBBABT.— BECENT ADDITIONS. The 

Imperial 
BooJcs and Publications, exclusive of Goijernment Publications, TnMixiiQ 

presented by Pviblishers and Others to the Librwry of the Imperial 

Institute since Zist December , 1903. 

Gh)ld Coast Native Institutions By C. Hay ford. 

{Messrs, Sweet & Maxwell). 

Sorftaliland ... ... By 0. V. A. Peel. 

(Messrs. Robinson & Co.). 

St. Helena By E. L. Jaokson. 

{Messrs. Ward, Loch & Co.). 

New Africa ... ... By E. Descamps. 

(Messrs. Low, Marston & Co.). 

Nova Scotia and the Bay of Funday ... J. D. Potter. 

(Messrs. Eyre & SpotUswoode.) 

Directory of the Chief Industries of India (Messrs. Thacker&Oo.). 

Basutoland By M. Martin. 

(Messrs. Nichols & Go.), 

Standard Fungicides and Insecticides ... By G. F. Strawson. 

(Messrs, SpoUiswoode & Go.). 

Progress of the British Empire in the 

Century By J. S. Little. 

Commercial Geography of the World, 

Outside the British Isles ... ... By A. G. Herbertson. 

(Messrs. Ghamibers & Go.). 

From Adam's Peak to Elephanta ... By E. Carpenter. 

(Mess^'s. 8. Sonnenschein & Go). 

Trade and Travel in South America ... By P. Alcock. 

(Messrs. 0. Philip & Sons.). 

Sewage and Sewage Purification By S. Rideal. 

(Sanitary Publishing Go.). 

Australind ... By H. Taunton. 

(Edwa/rd Arnold). 

The Native Problem ... By A. Davis. 

(Messrs. Ghapman & Hail), 

Outlines of Geology By J. Geikie. 

(Edward Stanford). 

Nyasaland under the Foreign Office ... By H. L. Duff. 

(Messrs. 0. BeU & Sons). 
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Imperial Fellowship 
British Colonies 



of 



Self-Gk>venied 

By Lord Norton. 

{Messrs, Bivington & Co.), 

The International Geography By H. R. Mill. 

(Messrs. 0. Nevmes & Co.). 

Metallurgical Analysis and Assaying ... By W. A. Macleod 

and Charles Walker. 
{Messrs. 0. Griffin & Co.). 



A Review of Mineral Systems ... 

Index to the Transactions of the Institu- 
tion of Naval Architects. Vols. I.~XLII. 

Chemical Manufacturers* Directory of 
England and Wales for 1 904 

Proceedings of the Royal Geographical 
Society of Australasia; South Australian 
Branch. Vol. VI 

Transactions of the Royal Scottish Society 
of Arts for 1903 

Queensland Geographical Journal, 1902-3 

Report of the Smithsonian Institution 
(United States) for the year 1902 

The Jubilee Volume of the Chamber of 
Commerce and Industries, Zegreb, 
Austria 

The Paper Mills Directory for 1904 



By the late Dr. E. 
Chapman. 



J. 



(Secretary of the 

Institute.) 

(The Editor.) 



(The Secretary.) 

(The Secreta/ry.) 

(Queensland Qeo- 

graphical Society.) 

(The Secretary.) 



(The Secretai^.) 
(The Editor.) 
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INDIAN AND COLONIAL COLLECTIONS. 



NOTES ON EECENT ADDITIONS. 

Central Stand for Pablications and Enqniries. — ^A stand has been 
opened in the centre of the main gallery to facilitate the answering 
of enquiries and the distribution of literature. Pamphlets, circulars, 
handbooks, &c., containing information relating to the commerce, 
agriculture, mining and other industries of the principal British 
Colonies, and also to emigration, may be obtained gratuitously. 
Certain publications are for sale. (See lists on cover.) The 
publications of the Emigrants' Information Office, established by 
the Colonial Office, may also be obtained. The principal Indian 
and Colonial newspapers may be seen on application. 

An officer of the Institute is in attendance at this stand, which 
is in telephonic communication with the offices of the Curators 
and with the General offices in the main building. 

India. — ^A large number of the exhibits in this section have 
been re-arranged. Preliminary lists of " edible substances," " oil- 
seeds and oils," "gums and resins," and "dyes and tans," have 
already been printed, and copies can be obtained gratis on appli- 
cation to the Curator of the Indian section, or at the Central stand. 

An interesting collection of textile fabrics illustrating the use of 
wax, either for ornamental printing in relief on a coloured ground, 
or as a " resist " for protecting certain portions of a design from the 
action of dyes, has been arranged in the Indian section. A 
collection of samples of textile fabrics, including tweeds, serges, 
drills, twills, sheeting, towelling, &c., contributed by Bombay 
and Madras manufacturers is exhibited in the East Gallery. 

Canada. — ^A comprehensive collection illustrative of the economic 
minerals of British Columbia, and also an exhibit of furniture and 
carriages entirely manufactured in Canada of Canadian woods are 
shown in the western end of the North Gallery. A new collec- 
tion of specimens illustrating the cereal resources of British 
Columbia has been added to the section. 

Straits Settlements and Federated Malay States. — Considerable 
progress has been made in the re-organisation of this Court, on a 
plan prepared last year by Professor Dunstan, which was approved 
by the Government of the Straits Settlements, by whom the work 
of collecting and preparing in the Colony the new exhibits required, 
was entrusted to Mr. H. N. Ridley, M.A., Director of Botanic 
Gardens and Forests at Singapore. Much assistance has kindly 
been given by Mr. Leonard Wray, F.Z.S., Curator of the Govern- 
ment Museum at Perak, whilst on leave in this country. 

The Straits Court is being re-modelled in accordance with the 
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Notes on general scheme for the improvement of the Collections, the object 
Recent ^^ ^^^ being to reiser tiie exhibits 6f greater valne to cbmmetcial 

Additions ^®^> ^^^ educational purposes, and as a means of bringng to 
public notice recent developments in economic research. To this 
end the specimens have been thoroughly overhauled and a represen- 
tative series selected for exhibition. Temporary labels have been 
added giving information describing theeoUection and manufacture 
of important products, and the local uses of other products, many 
of wUeh da not ^appear as exports. Tliese temponuy labels are 
being replaced as rapidly as possible by fuller, specially prepared, 
printed labels, and when this work is completed it will be possible 
for the visitor to learn, as completely as the specimens allow, the 
method of cultivation, collection and manufacture of the products, 
and the uses to which they are put. 

The tin industry has received special treatment in view of its 
paramount importance, and a complete seried of specimens and 
photographs, illustrating the modes of occurrence of the tin ores, 
the methods of mining and smelting, have been placed on eidiibi- 
tion with full descriptive labels. Specimens illustrating the appli- 
cation of tin to the native manufacture of articles of every-day use, 
such as bowls, tobacco boxes and trays, have been received recently 
from Singapore, and will shortly be placed on exhibition in the 
Court. 

The geology of the peninsula is illustrated by a set of 
specimens with notes on the occurrence, geological age, and 
economic importance of the several formations. 

Eice, sago, sugar, rattan canes, gutta-percha, rubbers, dammar 
resins, fibres, gambier and other tanning materials, dye stufis, 
spices, &c., are similarly represented by selected specimens and 
descriptions of their collection, manufacture and uses. 

Statistical tables showing the area, population, revenue, expen- 
diture, trade and exports, prepared by the local Government, have 
been placed in the Court. 

An important addition is a large map specially prepared for the 
Court, showing the several Settlements and States under British 
administration, the railways, and other features of interest. 

When the new exhibits arrive and have been incorporated in the 
present collection the Court will give a full and accurate represent- 
ation of the economic resources of the Straits Settlements and 
Federated Malay States, and prove an important factor in extend- 
ing public knowle%e of the country and furthering its commercial 
interests* 

Britidi ZTorth Bomeo.--*A collection of the commercial products 
of British North. Borneo, incbiding timbers, coal, rice, sago, sugar, 
coffee, cacao, pepper, tobacco and dgars, camphor, gutta-percha, 
damnmr,' reshiri, cutdb and. gambier, is on view in the I^rthOallery^ 
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Weitem Australia. — Fumitare manufactored from the principal Kotes on 
hard woods, of the State, chiefly Jarrah and Karri, illustratrng the Becexit 
adaptability ot these woods for mouldings and turned work, ad^ well Additions, 
as their susceptibility of taking a^ high polidiand finish, is shown 
in the North Gallery. 

Queensland.— A collection of the more iniportant products of 
Queensland, especially minerals, and a large number of photographs 
is shown in the North Gallery. 

New South Wales. — A small accessory collection of hardwood 
paving blocks is on view in this Court; some of the specimens have 
been subjected to several years' tn^c in Sydney. The three 
varieties shown are " black-butt," "brush box," and " tallow- wood." 
A map indicating the distribution of the more important timber 
trees in New South Wales and Victoria has also been added to 
this section. 

Hoi^ Eoi^ — The exhibits in this section have been re- 
arranged. Two wall cases have been added showing specimens 
of pewter, lacquer ware, earthenware and china. 

British Central AMca Protectorate. — ^The collection illustrating 
the resources of British Central Africa, situated at the west 
end of the Central Gallery, has been re-arranged and labelled. 
The principal products of the Protectorate are represented ; fore- 
most amongst these being [coffee, which has recently become the 
chief article of export, and of which some good samples from the 
Shir6 Highlands are shown. There are also exhibits of rubber in 
the form in which it is brought in by natives, and of strophanthus 
seeds, a characteristic product of tropical Africa, formerly used as 
an arrow poison but now exported in con^derable quantity 
to European countries for use in medicine. A detailed description 
of these exhibits was given in the " Imperial Institute Bulletin," 
Vol. I., page 12. 

Zanzibar and Pemba. — Progress is being made with the re- 
arrangement of the exhibits in this section. The collection, which 
is located at the west end of the Central Gallery, contains samples of 
the clothing worn by the natives, soap, washing blue, and speci- 
mens of agricultural implements : the local produce is represented 
by samples of cloves, chillies and copra. The remainder of 
the exhibit illustrates the trade which is carried on between 
Zanzibar and the mainland. Statistical information concerning 
the trade of the islands is supplied, and the new labels explain 
the nature of the various articles which are displayed. For a 
faller account see special article (p. 12). 
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NOTES ON THE ZANZIBAR AND PEMBA COLLECTIONS 
OF THE IMPERIAL INSTITUTE. 

The specimens included in the collections of Zanzibar and Pemba 
fall into three categories. There is the produce of the island, of which 
the most important items are cloves, copra, and chillies. The export 
of cloves amounted to 4,500 tons in the year 1902, despite the 
fact that the crop that year was the lowest during the previous 
decade. The bulk of this commodity is exported to British Indja, 
but Holland and Great Britain also take a considerable proportion. 
A number of the exhibits come under the head of ** goods in 
transit." These are raw materials, including rubber, hides, and 
ivory, which are transported from the mainland to Zanzibar to be 
transhipped to manufacturing countries. Similarly, a portion of 
the manufactured goods required by the natives on the mainland 
passes through the ports in the islands of Zanzibar and Pemba, 
which serve as distributing centres. With the construction of the 
Uganda railway Mombasa has entered into competition with these 
islands as a distributing centre. 

The third series of specimens is intended to furnish an indica- 
tion of the requirements of the natives in the matter of dress, 
washing requisites, and agricultural implements. The articles 
included unaer piece-goods are " kanzus " — white cotton garments 
which reach from neck to heel — cotton vests, loin cloths, or 
*' vikoi," felt caps, and the cotton material, dyed indigo blue, 
known as " kaniki." 

A number of the products of Pemba and Zanzibar have been 
examined and reported on by the Scientific and Technical Depart- 
ment of the Imperial Institute. These include specimens of rice, 
tanning materials, and dye stuffs, &c., and an account of these will 
be published shortly. 
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SCIENTIFIC AND TECHNICAL 
DEPARTMENT . 

COTTON GROWING IN SOUTHERN NIGERIA. 

An important step has been taken by the Colonial Office, in 
conjunction with the Board of Trade, in giving expert assistance 
from the Imperial Institute to a project of the British Cotton 
Growing Association to start cotton growing on a large scale in 
Southern Nigeria. A detailed examination is to be made of 
several promising districts in the Protectorate in order to deter- 
mine the suitability of the soil, climate, &c,, for planting cotton, 
the most important of these districts being the Sobo Plains, near 
the coast, where the Ethiope and Jamieson Rivers enter the sea. 

In accordance with arrangements made between the Colonial 
Office and the Board of Trade, Mr. W. G. Freeman B.Sc, of the 
Scientific staff of the Imperial Institute, formerly of the Depart- 
ment of Agriculture of the West Indies, has just left England to 
co-operate in this matter with Mr. P. Hitchens, a local Forestry 
Officer in Southern Nigeria, whpse services have been placed at 
the disposal of the British Cotton Growing Association by the 
Local Government. 



I -REPORTS ON RECENT INVESTIGATIONS. 

OCCURRENCE OF THORIUM IN CEYLON. 

In connection with the Mineral Survey now proceeding in 
Ceylon in conjunction with the Scientific and Technical Depart- 
ment of the Imperial Institute, specimens of minerals supposed 
to be monazite and uraninite have been sent recently to the 
Imperial Institute for investigation. The first of "these has proved 
on analysis not to be monazite but thorite, which is a silicate of 
thorium, containing over 66 per cent, of thorium oxide. The 
supposed uraninite has proved to be a new mineral which it is 
proposed to name thorianite. It contains 75 per cent, of thorium 
oxide (thoria) in addition to small quantities of the oxides of 
cerium, uranium, and lead. Thorianite is therefore richer in 
thorium than any mineral at present known. 

These discoveries in Ceylon of minerals containing thorium may 
be of great importance to the Colony if the deposits prove to be 
extensive, since thoria is largely employed in the manufacture of 
incandescent gas-mantles. Additional interest attaches to the 
mineral thorianite, which is strongly radio-active, and may prove 
to be a source of radium. 

The Imperial Institute expects shortly to receive further speci- 
mens and information as to the occurrence of these minerals in 
Ceylon. 



Digitized by 



Google 



14 SUPPLBMENt TO THE BOABD OF t&ADl JOUBITAX.. [Mar. 81, 1904. 

Bulletin of the Imperial Institute. 



GUTTA-PEBCHAS EROM THE STEAIT§ SETTLEMENTS. 

These samples of gutta^percliAs were forwarded from Penang 
for the purpose of ascertaining their chemical composition and 
commeroial value. 

The specimens received were as follows: — 

1. Sample of gutta-percha and about 50 lb. of dried leaves 
of the species of Palaquium {Palaquium pustvlatum?) known 
in the State of Perak as " Gutta Taban Putih." 

2. Sample of " Gutta Simpor " {Palaquium Maingayi). 

3. Sample of "Gutta Taban Chaia" {Palaquium poly- 
anthum ?). 

4. Sample of " Gutta Minjato " {Bassia sp, ?) from Langkawi 
Islands. 

5. Sample of " Gutta Susu" {Dyera sp.) from Langkawi 
Islands. 

6. "Gutta Taban Merah" {Palaquium GuMa) from Penang 
forests. 

The specimens Nos. 1, 2, 3 and 6 were collected under the 
supervision of European forest officers in order to ensure their 
authenticity, and they therefore represent the products of the 
different species of Palaquium without any admixture what- 
soever. 

Information was particularly desired concerning specimens 
N OS. 1 to 5, and of these, No. 1, Gutta Taban Putih, was stated 
to be the most important. This gutta is derived from a tree, 
probably Palaquium pustulatum, though the species is a little 
uncertain at present, which is the most abundant of the 
Palaquiums in the State of Perak, as it will grow at 
elevations of over 2,000 feet. If the ffutta-percha yielded by 
this species proved to be of good quality it was proposed to 
establish extensive plantations of the trees. 

Numerous proposals have been made during recent years to 
extract the gutta-percha from the leaves of the Palaquiums, 
thereby obtaining an earlier yield from the plantations than 
would be possible otherwise. A large sample of the dried 
leaves of the tree yielding the Gutta Taban^ Putih was for- 
warded, therefore, so that experiments could be made to deter- 
mine the amount and quality of the gutta-percha contained in 
them, and the feasibility of extracting it upon a commercial 
scale. 
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Description of the samples. 



Outta- 

Perdias 
No. 1. Ghitta Taban Putili, from Palaguium pustulatum? from the 

Tke specimen was a conical mass which possessed a curioiis gtndts 
colour externally, varying from brown to bluish-black, but g^^jg. 
when freshly cut it was almost white within. It was hard, very jj^^x^ 
tenacious, and contained very little foreign matter. On im- 
mersion in hot water it softened, becoming plastic, but not 
sticky, and oould be readily moulded, after which treatment 
it returned to its original condition on standing. 

No. 2. Gutta Simpor, from Ralaguium Maingayi. His was 
a rounded cake, light brown externally, but whitish within, 
which had a distinct cinnamon odour, and contained a small 
amount of foreign vegetable m,atter. It was hard in the mass, 
but the inner portions were easily friable, whereas the outer 
layers were tougher and somewhat liaminated; the greater part 
of the sample was easily reduced to coarse powder in a mortar. 
It became plastic, but not sticky, when immersed in hot water, 
and the water acquired a slight yellow colour. After this treat- 
ment it hardened somewhat on standing, but exhibited little 
tenacity, readily breaking when bent. 

No. 3. Gutta Taban Chaia, from Palaquium polyanthum? 

The specimen was a small rounded mass, which was brown 
externally but much lighter within, and contained a small 
quantity of vegetable matter. It was hard in the mass, and 
exhibited considerable tenacity ; small pieces were slightly 
elastic, and softened a little when held in the hand. When 
placed in hot water it behaved exactly like the preceding speci- 
men, but exhibited much greater tenacity after cooling. 

No. 4. Gutta Minjato, from Bassia sp. ? From the Langkawi 
Islands. 

The sample was a rectangular cake, dark brown externally, 
but light brown within, which exhibited a laminated appear- 
ance when cut, and contained a slight amount of vegetable 
matter. It was hard in the mass, but fragments were easily 
friable, and it could be reduced to coarse powder in a mortar. 
When treated with hot water it formed a very soft, sticky mass, 
and communicated a slight yellow Colour to the water. After 
this treatment it remained flexible for some time, but finally 
became hard and brittle, breaking readily witli a short fracture. 

No. 5. Gutta Susu, from Dyera sp. From tbe Langkawi 
Islands. 

This was a flat rounded cake, dirty white externally, but quite 
white within, and almost entirely free from extraneous vegetable 
matter. It is probably identical with commercial " Pontianac " 
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Gutta- (see Imperial Institute Bulletin, Vol. I., p. 65), wkich it closely 

Perchas resembles in appearance. The sample was fairly hard in the 
from the mass, but small pieces could be moulded in the fingers, 
Straits becoming slightly sticky. On immersion in hot water it 

Settle- softened, becoming quite plastic and rather sticky, and only 

ments hardened a little on standing. 

No. 6. Gutta Taban Merah, from Palaquium Gutta, From 
Penang forests. 

This was a rounded mass which presented a mottled appear- 
ance, the colour varying from light brown to nearly white. A 
fair amount of vegetable matter was present, chiefly small 
pieces of bark. The material was very hard and tenacious. It 
softened in hot water, becoming quite plastic, but not at all 
sticky, and regained its original condition on standing. 

Chemical Examination. 

The samples were submitted to chemical examination in the 
Scientific and Technical Department of the Imperial Institute, and 
the following results were obtained : — 
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Gutta Taban Putih 
PalaquiumpustU' 
latum, ? 


7-6 


35-6 


49-6 


7-4 


0-72 


Light brown, strong 


White, hard. 


2 


Gutta Simper ... 
PaUiquium Main- 


1-2 


44-9 


46-5 


8-4 


213 


>» >i 


M 1) 
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gay% 
Gutta Taban Chaia 
Palaquium poly- 
anthum ? 


1-2 


52-0 


43-4 


3-4 


1-61 


Light brown, rather 
better quality than 
No8. 1 and 2. 


Yellowish-brown, 
hard and trans- 
lucent. 
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Gutta Minjato ... 
Bastia sp. ? 


2-6 


22-4 


70-1 


4-9 


0-66 


Light brown, friable 
and somewhat 
waxy. 


YeUowish-brown, 
hard and trans- 
lucent. 
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Gutta Susu 
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Contained no gutta. 


Whits, soft. 
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By era sp. 
Gutta Taban Merah 
Palaquium Outta 
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13-4 
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Light colour, 
strong, excellent 
quality. 


Yellowish-white, 
soft. 
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For comparison, the percentages of gutta, resin and dirt have Gatta- 
been calculated for the dry material as follows : — Perchas 

from the 
Straits 
Settle- 
ments. 



Gatta 

Kesin 

Dirt and insoluble matter.. 
Ash (included in dirt) ... 



Ko. i. 

Otttta 
Taban 
Putih. 



38-5 
53-5 
80 
0-77 



No. 2. 
Uutta 
Simpor. 



45*5 
46-0 
8-5 
2*16 



No. 3. 
Gutta 
Taban 
Chaia. 



52-6 
440 
3-4 
1-64 



No. 4. 

Gutta 

M.injato 



230 

720 

50 

0-7 



No. 5. 
Gutta 
Sttiu. 



2-4 

86-7 

10-9 

0-9 



No. 6. 
Gutta 
Taban 
Merab. 



760 

150 

90 

lO 



These results show that the sample of Gutta Taban Merah> 
No. 6, which represents the highest class of gutta-percha, is of 
excellent quality, and far superior to any of the other sj^eoimens. 
The Gutta Taton Putih, J«lo. 1, contains a much higher per- 
centage of reein, and is, therefore, very inferior in quality to 
the preceding ; the gutta which it contains is strong, and of 
good quality however. Gutta Simpor, No. 2, is also an inferior 
grade of gutta-percha, owing to the presence of much resin, 
but here again the actual gutta is of good quality. The Gutta 
Taban Chaia, No. 3, is a very similar material to Nos* 1 and 2, 
but contains a little less resin, and its gutta is of rather better 
quality. The Gutta Minjato, No. 4, and Gutta Susu, No. 5, 
are not true gutta-perchas, since they contain no proper guttta. 
The "gutta" obtained from No. 4 was a friable and some- 
what waxy substance, possessing little or no strength, whilst 
No. 5, which resembles Pontianac, contained no gutta, but a 
quantity of rubber-like material, which was completely dis- 
solved with the resin on treatment with ether. Neither of these 
samples could be utilised for insulating purposes. 

For comparison wilh. the foregoing results, some analyses by 
Dr. Obach of similar samples of gutta-perchas of known 
botanical origin may be quoted (see Journal of the Sociely of 
Arts, Vol. XLVI., pp. 125 and 127). 
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Tke results a£ the chemical e^^^^niiiaiicni o£ the present series Q^tta- 
of . samples are in general agreement with the previous saialy;ses perchas 
just given. The sample of Gutta Taban Putih analysed by t)r. ^^jj^ ^^ 
Obach was of rather better quality than, that now under notice, g^-^^ 
, whereas the present samples of Qntta Simpoi^ and Gutta Tab^n ^^^ 
Chaia are distinctly better than the earlier specimens. It will »®*"®" 
be noticed that the botanical sources of Gutta Taban Putih and i^entf: 
Guttft Taban Chaia are transposed in the two series. 
Commercial Valuation. 

The samples were submitted for valuation and technical trial 
to manufacturers iising l^rge quantities of gutta-perchai who 
reported that, as the result of their examination, theyj valued 
the specimens as follows: — 

No. 1, Gutta Taban Putih, 25. per lb. 

No. 2, Gutta Simpor, I5. 6d, per lb. 

No. 3, Gutta Taban Chaia, 25. id, j^er lb. 

No. 4, Gutta Minjato, no use for insulating purposes. 

No. 5, Gutta Suisu, no use for insulating purposes, ^ 

No. 6, Glitta Taban Merah, 65. per lb. 

The price of the last sample may be taken to represent the 
market value of the highest grade of gutta-percha, subject to 
fluctuations, and it is evident, therefore, that Gutta Taban 
Putih of similar quality to the present specimen will only com- 
mand one-third the price of this. It will be noticed, too, that 
a higher value is assigned to the Gutta Taban Chaia thAn to 
the Gutta Taban Putih. The Gutta Susu would fetch the 
market price of Pontianac. 

Conclusions, 

This enquiry has shown, therefore, that the Gutta Taban 
Putih is very inferior in quality to the Guitta Taban Meradi, and 
that it is only worth about one- third the price of the latter. No 
information has been furnished regarding the relative yields of 
gutta-percha obtained from the two trees in these experiments, 
but previous investigations upon this point tseem te indicate that 
there is no great difference in this respect between the two 
species. If this be so, the establishment of Extensive planta- 
tions of, the trees yielding Qntta Taban Pulih could not be 
recommended in any locality where the much more valuable 
Taban Merah trees can be successfully grown, as there can be 
no doubt that the latter would give the best financial results. 
If the Taban Putih trees can be grown at higher altitudes than 
the other species, it woidd probably be advantageous te esteblish 
supplfementary plantations of them in suitable districts. The 
trees yielding Giitta. Taban Chaia may also be worthy of further 
experiments if they are suitable for cultivation in any districts 
where Taban Merah trees cannot be grown,^ since the gutta- 
percha furnished by them appears to be slightly supmor to the 
Gutta Taban Putik 
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autta- 
Perchai 
Aromtlie 
Straitt 
Settle- 
ments. 



Extraction of Ontta-percha from the Leavet 

About 50 lb. of the dried leaves of the tree yielding Gutta 
Taban Putih {Palaquium pustvlalum ?) were forwarded so that 
experiments could be made to determine the amount of gutta- 
percha they contain, and the possibility of extracting it upon 
a commercial scale. It may be noted at the outset, however, 
that the examination of the gutta-perchas obtained trom the 
trees has shown that Gutta Taoan Putih is very much inferior 
in quality to Gutta Taban Merah, and this is also likely to be 
true in the case of the product from the leaves of the two trees. 
The problem of devising a suitable process for the extraction of 
gutta-percha from leaves is a difficult one, which has not yet 
been satisfactorily solved, and at this stage it would be desirable 
in any experiments upon the subject to employ the leaves of 
the tree furnishing the best qualify of gutta-percha. 

The leaves were ground to coarse powder, and were extracted 
in various ways by different solvents, with the result that they 
were found to contain about 2 per cent, of purejgutta, together 
with a large amount of resinous substances. THie guitta thus 
obtained exhibited very good physical properties. iSie sample 
of Gutta Taban Putih derived from me tree contained only 
35-6 per cent, of pure gutta, so that the above yield of gutta 
would indicate that the leaves contain 5' 6 per cent, of gutta- 
percha of similar quality to that yielded by the tree. 

It is very probable, however, that the yield of gutta-percha 
obtained from dry leaves in Europe is much lower than would 
be obtained from the same leaves by treatment in the Straits 
Settlements. The gutta-percha in the leaves is in a very finely- 
divided condition, and is, therefore, extremely liable to oxida- 
tion, with the formation of resinous substances, so that owing to 
changes during transport, the quantity of rutta is likely to be 
considerably reduced. According to published statements on 
the subject, 9 or 10 per cent, of gutta-percha can be obtained 
from the leaves by extraction with solvents when the process 
is carried out on the spot. 

The possibility of extracting gutta-percha from the leaves has 
been the subject of many investigations during recent years, 
and numerous processes, many of which are protected by 
patents, have been already devised for the purpose. Most of 
these depend upon the extraction of the gutta-percha by means 
of solvents, but others have been suggested in which the gutta- 
percha is obtained by mechanical treatment. Several of the 
extraction processes have been tried upon a commerci^al scale in 
Europe, but for various reasons the results have been very un- 
satisfactory from a financial point of view, and it is believed 
that at the present time all the factories established in Europe 
have practically suspended operations. 
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It would appear from the results of these trials, that in order Outta* 
to make any process a success it will be necessary to work it Ferchas 
on the spot, and that further experiments are required to deter- from the 
mine the particular method most suited to the local conditions, straits 
Many of the processes which have been suggested involve the go^tle- 
use of solvents of low boiling points, and would be very, difficult ^^j.^ 
to carry out in the tropics upon a large sc^le. From this point 
of view a mechanical process would be much preferable if on© 
giving satisfactory resiilts could be devised. It has been stated 
that the quality of the gutta-percha obtained by mechanical 
methods is better than that prepared by the use of solvents, but 
the yield is said to be very much less. It would be well if this 
latter point oouild be definitely settled, and experiments might 
be made to determine whether the yield could, not be greatly 
increased by suitable treatment. A process depending upon the 
digestion and agitation of the crusined leaves with hot water 
in suitable machines may be suggested as one deserving experi- 
mental trial. The gutta-percha in fresh leaves could possibly 
be readily separated by such treatment, and could be easily 
washed free from vegetable impurities. Machinery has been 
designed for extracting rubber from bark in this way, and is at 
present being used in the French Congo for the preparation of 

root-rubber." If such a process, suitably modified, could be 
used for extracting gutta-percha from leaves, it would probably 
be preferable to and cheaper than any method involving the 
use of solvents. 

It is understood that several processes are at present under- 
going: practical trials in the East> and the results of these will 
afford some indication of their suitability for general use, and 
the possibility of their proving a financial success. It would 
probably be desirable to await the results of these trials before 
commencing operations upon a large scale in the Straits Settle- 
ments, and in the meantime to carry out some experiments upon 
mechanical processes as suggested above. 

Another point which arises in connection with this subject 
is the possibility of obtaining regularly a sufficient supply of 
leaves to make the industry remunerative. It seems probable 
that, whatever process be adopted, it could only be successfully 
worked in connection with extensive plantations of the trees, 
and even then it may be doubted whether it would be advan- 
tageoiis to pluck leaves from cultivated trees for the purpose of 
extracting the gutta-percha from them. This point, however, 
must be left for the consideration of the local authorities. 

In view of the great superiority of Gu€ta Taban Merah over 
the other varieties of gutta-percha, it would be desirable, in any 
further experiments upon this subject, to use the leaves of that 
tree, as they would in all probability furnish the best results. 
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THE COMMEItClAL UTILISATION OF THE SEEDS 

OF THE PABA BT7BBEE TREE 

{HEVEA BRASILIENSIS). 

Tfie report on this subject which appeared in this Bulletin 
(1903, Vol. r., p. 156), giving a preliminary account of the 
results of Sa chemical investigation of the seeds carried out^ 
in the Scientific and Technical Department of the Imperial 
Institute, has attracted considerable attention from planters 
and others interested in the cultivation and production 
of Para rubber. It may, therefore, be useful to give some • 
additional information regarding the oil and other products 
obtainable from these seeds. 

Para Rubher Seed Oil. — This material possesses properties 
very similar to those of linseed oil, and should therefore be 
suitable for the preparation of paints and oil varnishes, and for 
the manufacture of rubber substitutes, linoleum and water- 
proofing materials. It could probably also be used like linseed 
oil for the manufacture of soft soap, but its colour would pre- 
clude its employment for the preparation of hard soaps except 
in cases where there is a. scarcity of cotton-seed and similar 
light-coloured, non-drying oils. It is intended to make further 
experiments regarding its applicability for manufacturing 
purposes. 

Para Rubber Seed Cake* — As stated in the previous report, the 
cake left after expressing the oil from the decorticated seeds 
woiild. probably be of value as a cattle food, since its calculated 
composition compares very favourably with the various cakes at 
present in use, and. it is stated that animals readily eat the 
kernels in the Straits Settlements. The suitability of the 
material for this purpose is being fully investigated at the 
Imperial Institute. 

A large consignmc»at of the seeds has been already despatched 
from the Straitfi Settlements in order that teehnical trials upon 
a oommercial scale may be conducted to determine the pro-» 
perties of the expressed oil, and at the same time to ascertain . 
the value and suitability of the cake as a cattle food by analysis 
and by feeding trials. 

A sample of Para rubber seed meal, prepared in the Straits 
Settlements from the seeds without separation oi the oil, was 
also forwarded to the Imperial Institute for examination, but 
this material, in the form in which it was sent, was found to 
ba unsuitable for use^ rither as a source of the ail, which had 
sitS^red change, or as a feeding stuff i Since the meal: was 
found to contain over 1 per cents, of phosphorioacid it mig^^ 
be used as a di » »t ing i ie3^* grftO B Icmdi in a similar manner to 
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rape meal, for which 4Z. IO5. per ton is paid in this country. - i ' 

The sample of meal sent for examination contained, in a 
decomposed state, the whole of the oil originally present in the utiiiwition 
seeds, and as the valuations indicate that the probable value of the Seeds 
of the seeds as a source of oil would be at leiast from lOZ. to 121, of the Para 
per ton, their utilisation for the preparation of meal similar to Rubber 
the sample could not be recommended. The cake left after Tree, 
expression of the oil might be utilised for manurial purposes, 
and it was, of course, with this object in view that the amount 
of phosphoric acid in the meal was determined, but here again 
it may be found that Para rubber seed cake will be suitable 
for use as a cattle food, in which case it will probably be too 
valuable to be used as a manure. 

All these questions are receiving attention in the Scien,tific 
and Technical Department of the Imperial Institute, . and a 
further report on the subject will be issued when the experi- 
ments are completed. 



THE BESIN OV HOPEA ODORATA FEOM BURMA. 

A sample .of thifi resin was forwarded to the Imperial Insti- 
tute by the Reporter on Economic Products to the Govern- 
ment of India, i3a order that it might be chemically examined 
and its commercial value ascertained. The resin is stated to 
be known in Indian commerce as " Rock Dammar," and to be 
especially abundant in the South Tenasserim Division of 
Burma, where it is procurable at the rate of 4 annas per viss, 
approximately equivalent to IO5. per cwt. 

The specimen consisted of large, irregularly-shaped tears of 
a yellow colour, possessinga brilliant, irregular fracture, and a 
slight aromatic odour. The resin melted at 115^ C, and 
yielded 0*56 per cent, of ash. Its saponification value was 
37*1, acid value 31*5, and ester value 5*6. It was completely 
soluble in turpentine oil and partially so in alcohol. 

The dammar resins oJ cominerce are derived from a great 
varietv of plants, and consequently present considerable varia- 
tions in composition and properties, so that it i& impossible tp 
quote for comparison analytical results which can be regarded 
as typical of this class of resins. The principal botanical 
sources of the dammars are as follows : — ; 
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The Resin, 
of Hopea 
Odorata 
from 
Burma. 



Sumatra, or East Indian Dammar, from Agathis loranthi' 
folia. 

Sal Dammar, from Shorea rohusta. 

Cat's-eye Dammar, from Hopea micrantha, 

Bose Dammar, from Vatica rassak, 

Selo Dammar, from Artoearpus integrifolia. 

Black Dammar, from Canarium striatum. 

and Canarium rostratum (?) 

In addition to these the Kauri resin of New Zealand, fur- 
nished by Agathis australis, may also be regarded as a dammar. 

These resins are, aa a rule, hard, and exhibit brilliant frac- 
tures, are partially soluble in alcohol, and completely soluble 
in turpentine. Their acid values vary from 21 to 34'2 in the 
case of different specimens of ** Sumatra dammar " to 73 for 
" black dammar." 

The results of the chemical examination of the resin of 
Hopea odorata indicate that it may be regarded as a dammar 
resin, and may be classed with the better varieties. Specimens 
of this product were submitted to a firm of varnish makers for 
technical trial and commercial valuation. They reported that 
the resin would be classed commercially as a second quality 
dammar, and that it could be used for the preparation of 
" paper " or " crystal " varnishes such as are employed for 
indoor decorative work. Its value at present would be about 
21. bs. per cwt. The demand for resins of this type is un- 
fortunately somewhat limited, since varnishes made with them 
are not sufficiently durable to be used for outdoor work. The 
varnish makers, however, point out that if this resin could 
be procured in a "fossilised" form it would probably yield 
a varnish as durable as that obtained from Manila copal, 
and that, although the price obtainable for the " fossilised " 
resin would be somewhat less than that quoted, the demand 
would be practically unlimited. 



GOMMIER RESIN FEOM DOMINICA. 

This consignment of gommier resin was forwarded by the 
Administrator of Dominica to the Hon. F. Watts, Government 
Analytical Chemist to the Leeward Islands, who was then in 
England, in order that the commercial value of the material 
might be ascertained. At Mr. Watts's suggestion the matter 
was referred by the Colonial Office to the Imperial Institute for 
investigation. 
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In the correspondence accompanying the sample it was stated Qommier 
that the gommier tree is of common occurrence in the forests ]^|^ ffQ^ 
of Dominica, and that the resin is collected by the natives DQjui,^i*ja 
and used locally for the preparation of torches and as 
incense. The resin exudes either from natural fissures or 
from cuts made in the bark; it is at first an opaque, 
whitish, highly viscous liquid, which soon dries in|to soft 
yellowish lumps, and eventually into hard, brittle masses of 
white resin, and it is in the latter form that it is usually 
collected. The cost of collecting the resin in Dominica is 
stated to be from 3d. to id, per lb. 

Small consignments of the material have been sold in 
European markets from time to time, principally as a substi- 
tute for the elemi resin produced by the tree, Canarium com- 
mune, occurring in the Philippine Islands. On account of its 

feneral resemblance to true elemi, gommier resin is commonly 
nown as " dry," or West Indian elemi. 
The present consignment of gommier resin consisted princi- 
pally of large flattened lumps of hard resin, somewhat dirty 
externally, but snow white internally. When examined under 
the microscope these lumps were found to consist almost 
entirely of a substance crystallising in minuite needles. There 
was also present a small proportion of lumps of soft resin which 
was slightly yellow, and generally contaminated by pieces of 
bark, earth, small stones, etc. This soft resin was crystalline 
only on the surface. 

The material had a pleasant aromatic odour, which was 
especially marked in freshly broken pieces of the softer resin. 

Chemical Analysis of the Gommier Resin, 
As the hard and soft resin differed materially in composition, 
representative specimens of each kind were selected for 
analysis. The results of this investigation are tabulated below, 
the corresponding figures for commercial specimens of elemi 
resin being added for comparison: — 

GOMMIEB Bbsix. 



ffari. 
Saponification value 24-7 
Acid value ... 14-1 
Ester value ... 10-6 
Ash 0-08%., 


Soft. Elbui Besin. 
. 41-6 ... 25-72 -49-98 
. 37-3 ... 17-7 -24-48 
4-3 ... 7-64 -26-99 
0-36 %... 0-023- 0-93 % 


Melting point ...168°-164'' 


Below 100° 0. — 



The hard resin is completely soluble in alcohol, and partially 
so in turpentine oil, whilst the soft resin is entirely soluble in 
turpentine oil and only partially so in alcohol. 

These results indicate that the West Indian resin is probably 
similar to true elemi in composition, but the exact difference 
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betweeli tiie two products could only be ascertained by a ooni- 
piete chemical investigation of tke constituents of tiie two 
resins. ' Preliihinary experiments made in the Scientific ajid 
Technical. Department of the Imperial Institute have shown 
that the principal constituent of the gommier resin is a white 
crystalline substance probably identical with one of the con- 
stituents of elemi resin. 

Commercial Valuaiion of Gommier Resin, 

The principal puirposes to which elemi resin is applied are 
the preparation of printing inks and the manufacture of spirit 
varnishes, » although a smBil quantity is also msed in medicine. 
Speoiimens: of gommier resin were submitted to manufacturers 
of printing inks and to varnish makers, who both reported that 
the soft gommier* resin would answer their purposes as well 
a^ «rlemi* Other samples were then submitted to brokers 
for valuation. They stated that the material was somewhal? 
dirty,* and would only be worth frotn IT*, to I85. per cwt., as 
compared with 60*. to 565. per cwt. obtainable for true elemi. 
This difference in price is probably to be accounted for by the 
fact that. elemi is usually sold in this country in a compara-' 
tively fresh and soft condition, and that it is generally fairly 
free from dirt. 

It is probable that gommier resin, if exported in a fresh and 
clean condition, would realise prices more nearly equal to 
those obtained for true elemi. 



SALT FROM NORTHERN NIGERIA. 

Two samples of salt were forwarded to the Imperial Institute 
by H.M. Acting Commissioner for Northern Nigeria, with the 
request that full information as to their commercial value 
might be obtained. 

It was stated in the accompanying letter that the samples 
were obtained' from the Muri Province of the Protectorate, but 
no information was given either regarding the deposits furnish- 
ing these products, or as to whether the samples consisted 
merely of tiie iirude material as collected or 6i salt prepared 
from this by native methods. 

The samples were, analysed in the laboratories of the Scien- 
tific ani l?echriical Department of th^ Imperial Institute, with 
the following results: — 
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Specimen No. 1, labelled " Native salt from the Awe ^\^^^ 
Province of Muri." Northern 

This consisted of coarse crystals, which were moist and ^^S^^*' 
slightly greyish-brown in colour. The material had a 
purely saline taste, and was not bitter. 
Specimen No. 2, labelled " Native salt from Azara Province 
of Muri." 

This closely resembled No. 1 in appearance and 
properties. 

Composition of samples. 





Number 1. 


Number 2. 




As 


Dried at 


As 


Dried at 




Received. 


100° C. 


Received. 


100° C. 




Per cent. 


Per cent. 


Per cent. 


Per cent. 


Sodium chloride, NaCl 


85-37 


96-16 


86-49 


95-76 


Potassium chloride, KCl 


— 


— . 


0-61 


0-69 


Calcium chloride, OaClg 


2-39 


2-69 


2-85 


2-63 


Magnesium chloride, MgOl^ 


0-65 


0-73 


0-69 


0-78 


Sulphates soluble in water 


trace 


trace 


nil 


nil 


Matter insoluble in water 


0-38 


0-43 


0-15 


0-17 


Moisture, by difference 


11-21 


nil 


10-71 


nil 



These results show that the samples ciontained an nnusualiy 
high proportion of calcium chloride, and as a conseque-nce of 
the presence of this impurity they were abnormally moist, 
since calcium chloride has the property 6i absorbing moisture 
from the atmosphere and retaining it. The« other impurities 
contained in the samples were present only in email quantities, 
and were such as are frequently found in commercial salt. 

Since calcium chloride is very soluble in water it was 
obvious that these samples of salt could be greatly improved by 
solution in and re-crystallisation from water, and it was 
found that by a single treatment of this kind perfectly white 
crystals of salt could be obtained from both samples. The 
purified product so. made from No. 1 contained only 0*36 per 
cent, of calcium chloride, and that from No. 2, 0-47 pet cent, 
of this impurity, the rest being practically pure salt. Thfese 
quantities of impurity arfe not in excess of tnose found in iHaiiy 
of the purified salts of commerce. . - 

Crude, impure salt of the quality represented by these 
samples would be of very little value in commerce, but the 
refined product*, which could be obtained by dissolving these 
salts in hot water, allowing the soluitions to deposit suspended 
insoluble matter, and then crystallising out tiie salt, would be 
similar in composition to the white salt of European trade^ 
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Salt from which at present has the average value of 16^. to 17^. per ton 

Northern fo.b. at an English port. 

Nigeria. In 1901 salt to the value of 4,102f. was imported into 

Northern Nigeria, and in 1902 the value of the imports of this 
commodity into the Protectorate rose to 7,965^.; it is, there- 
fore, a matter cf great importance to the country that an 
investigation of the extent of the salt deposits in the Province 
of Muri should be carried out, and the possibility, or otherwise, 
of establishing a salt industry in that district ascertained. 



STARCH PREPARED FROM THE BREAD-FRUIT TREE 
IN THE SEYCHELLES. 

Two small samples of powder prepared from the bread-fruit 
tree were forwarded to the Imperial Institute by the Governor 
of Seychelles, with a request that a report upon their com- 
position and commercial value should be furnished. It was 
stated that the samples were prepared in the island of Praslin, 
near Mahe, and a copy of a report by Dr. Denman, the* chief 
medical officer, upon a previous sample of the powder was 
enclosed. From the latter it appeared that the powder was 
practically pure starch. 

The two specimens were labelled as follows : — 

(I.) " Etat naturel de la poudre,^^ and (IT.) " La meme poiidre 
tamisSe" 

(I.) " Mat naturel de la poiidre" 

This specimen consisted of abouit 200 grams of a whitish 
powder, which exhibited a faint yellow tinge ; it contained 
numerous small hard lumps, but these could be readily reduced 
to a fine powder. The samiple possessed a slight <Hiour, 
resembling that of arrowroot, and had a starchy taste. 

(n.) " La mSme povdre tamis^e/' 

This was a very fine whitish powder, which also exhibited a 
faint yellow tinge. It was perfectly free from lumps, possessed 
the same odour and taste as the preceding specimen, and closely 
resembled fine wheat flour in appearance. The sample weighed 
about 150 grams. 
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The results of the chemical examination of the two speci- starch 
mens, conducted in the Scientific and Technical Department of prepared 



the Imperial Institute, were as follows:- 





Mat naturel de la poudre. 


- La meme j^oudre tamu^'e. 




Sample as 
Eeceived. 


Calculated 

for 

Dry Material. 


Sample as 
Beceived. 


Oalculated 

for 

Dry Material. 


Moisture 

Fibre 

Fat 

Proteid 

Sugar 

Starch 

Ash 

Phosphoric acid (PgOa), in 
ash 


Per cent. 

1709 

0-12 

019 

0-48 

Trace 

81-84 

0-28 

0-08 


Per cent. 

0-16 
0-21 
0-68 
Trace 
98-72 
0-34 

0-10 


Per cent. 
1713 
Trace 

0-21 

Nil 
Trace 
82-39 

0-27 

0-09 


Per cent. 

Trace 

0-25 

NU 

Trace 

99-43 

0-32 

Oil 



from the 
Bread-fruit 
Tree in the 
Seychelles. 



These analyses, confirmed by microscopical examination, 
show that the powders consist of practically pure starch, the 
percentages in the dry material being 98' Y and 99-4 respec- 
tively. Small amounts of ash and fat were present in both 
samples, the percentages being almost the same in eadh case, 
and in the unsifted sample there was 0-58 per cent, of proteid. 

The specimen of the sifted powder was submitted for valu- 
ation to brokers who were informed of the results of the 
chemical examination. So far as can be judged from the small 
sample available, they think that there woi^ld be a good 
demand for the material at about £7 per ton, c.i.f. London, 
but point out that a definite opinion cannot be expressed until 
a larger sample of about 10 lb. is submitted for practical trials. 
They state that it would not be advisable to forward consign- 
ments without an order, and that the material would have to 
be available in large quantities, say from 100 to 200 tons at a 
time, before buyers would be disposed to take it up. 

The present price of American powdered starch is about 
8Z. IO5. per ton in London, so that the value of the Sey- 
chelles product might improve as it became known on the 
market. 
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IL-eSHSBAL jrOTICES RSSPEOTIHa BCONOMIC PJtOBUCIS 
AHD TEEnt BEYSLOPMEHT/ 

(Prepared by the 8taf of the Scienfifie and Technical Department,) 

ARTIFICIAL TANILLIN AND ITS EMPLOYMENT AS 
A SUBSTITUTE EOR VANILLA. 

Vanillin is the constituent to which, vanilla owes its aroma 
and flavour. It was discovered in 1858 by Gobley, and was 
subsequently investigated by a number of chemists, notably by 
Tiemann, who first prepared it artificially from coniferin, a 
glucoside found in certain coniferous plants. Since that time 
a number of processes for the artificial preparation of 
vanillin on a commercial scale have been devised. The first 
of these to meet with commercial success was that of De Laire 
(English Patents, 1890, No. 17,547 ; 1891, No. 17,137), who 
used as a starting point eugenol, the substance to which oil of 
cloves owes its characteristic odour. De Laire's process, either 
in its original form or slightly modified, was worked com- 
mercially in France and in Germany during the period 1891- 
1896, without producing any material change in the price of 
vanillin. About 1897, however, a period of competition set in 
between the various makers, which was further accentuated by 
additions, in France, Germanv and Switzerland, to the number 
of firms manufacturing vanillin. The result has been that the 
price of this product, which waB 9L per lb. in 1890, has steadily 
fallen until in November last it was quoted at IL Is, id. per lb. 

It is probable that all the vanillin so far placed on the market 
has been made from eugenol, and its price has therefore been 
governed by that of oil of cloves as the raw product. In 1901, 
however, a patent (No. 310,983) was taken out in France by 
Vigne, in which an electrolytic method for the preparation of 
vanillin from sugar was described. If the claims of the inventor 
are borne out by practical trials on an industrial scale, it is 
probable that a further reduction in price may be Expected, 
owing to the great difference in cost of the two raw products, 
eugenol and sugar. 

There is no trustworthy information as to the extent to which 
artificial vanillin is manufactured and used at the present time, 
but to judge from the number of firms engaged in its production 
the amount must be considerable. 

As regards the effect of the manufacture and sale of 
" artificial vanillin " upon the demand for vanilla, it is remark- 
able that this has up to the present been comparatively slight. 
When it is considered that vanilla is employea principally as a" 
flavouring agent, and that its value in this respect depends upon 
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the amount of vanillin it contains, it is curious that so recently 
as f^oTiember last fgood qualities of vanilla should be saleable at 
17*. to 1&*. 6rf. per lb., whilst the eqxiivalent amount of artificial 
vaaaillin for. flavouring purposes could be obtained for about 
on««-thirtieth of this cost. It is probable that this preference 
for vanilla over artificial vanillin is due partly to conservatism 
on the part of the consumers, and partly also to a somewhat 
widespread belief that vanillin does not' wholly represent the 
flavour ©f vanilla, which, it is alleged, is partly due to minute 
quantities of other aromatic substances present in the pods. 
Soma evidence in favour of this view is furnished by the state- 
ments < made at various times by chemists who have examined 
particular varieties of vanilla, and have isolated; in addition 
to vanillin, small quantities of heliotropin, benzoic acid, &c. 
These substances are, however, both cheap and readily obtain* 
able, and if necessity arose it would be a very easy matter to 
mix them in a jn^oper proportion with vanillin in order to 
modify the fljavour of the latter in the required direction. 

The foregoing statement of the present condition of vanillin 
manufacture indicates clearly the possibility in the near future 
of the replacement of vanilla as a flavouring ^agent by vanillin. 

It is difficult to obtain reliable statistics of the production 
of vanilla since the cultivation of this product is so widely 
distributed in tropical countries, and the imports of it into the 
principal consuming countries are comparatively of so little 
value that they are rarely separately given. The United States 
Trade Returns for 1902, however, give a table of the imports 
of vanilla into thai country for the decennial period ending in 
1902, of which an abstract is given below ;r— 



Arlifloial 
YamUin 
and its 
Employ- 
ment as a 
Substitute 
for Tonilla. 





Imports of VamlUb into ths United States of America. 


Year. 


Weight. 


Value. 


Average Value 
per lb. 






Lbs. 


Dollars. 


Dollars. 


1S94 . 


.. -..* ,... ... • ... 


171,556 


727,853 


4-2 


1896. 




385,76S 


1,018,608 


, 4-2 


1899. 




272,174 


1,235,412 


4-5 


1900. 




255,966 


1,209,334 


4-7 


1901. 


... \ ... 


248,988 


875,229 . 


3-6 


1902. 


•- 


361,739 


869,399 


2-3 



These figures show that, although there is at present no falling 
offi in the demand for vanilla in the XJnited States, there' has 
been a great decline in value. 

{nie same state of things is shown by the results of the t\ro 
smetions held in Ldndon in February and November oi 
last year. At the former 2,800 tins were sold, and at the 
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Artificial latter 1,410 tins. These quantities are in excess of ihose 6i 
Yftnillin former years. The prices obtained in February ranged from 
and its - 22^. 6d, per lb. for best qualities, to lis. 6d. for somewhat short, 
Employ- chocolate-coloured beans, and 7^. 6d. to lis. 6d. for "foxy 
mentasa ^''^'''*^" beans. In November the bes't qualities realised only 
««!»-♦;♦«♦ ^^^' ^ 1^^- 6^- P®r ^^-y short beans from 8^. Qd. to Hi., and 
buD^itttte p^^^ qualities 4^. to 7*. per lb. 

for vamlla. j^ ig almost imi)ossible to give accurately the total annual 
production of vanilla at the present time, but it may be 
estimated at about 350 tons, of which about 150 tons are 
produced in the British Colonies and Bourbon, and the 
remainder in Mexico. Such statistics as are available indicate 
that the total production has remained almost stationary during 
the last few years, the increased output from Seychelles and 
Mexico being compensated by smaller exports from Mauritius 
and Bourbon. This being the case it is evident that the 
depreciation in value of vanilla must be ascribed almost en- 
tirely to the competition of vanillin as a flavouring agent. In 
this connection it is desirable that it should be known that 
the so-called " artificial vanillin " is identical in every respect 
with the vanillin contained in vanilla, and to which the flavour 
of the plant is chiefly if not entirely due. 



THE CULTIVATION OF THE CENTRAL AMERICAN 
RUBBER TREE, {CASTILLOA ELASTICA.) 

The United States Department of Agriculture has recently 
issued a pamphlet — Bulletin No. 49, Bureau of Plant Industry 
— ^upon this subject, written by Mr. 0. F. Cook, who gives the 
results of a preliminary study upon the cultivation of Castilloas 
in Guatemala and Southern Mexico. The work was chiefly 
undertaken with the object of ascertaining whether the 
trees could be successfully introduced into rorto Rico and 
the Philippines, and the information already obtained is con- 
sidered to be distinctly promising from this point of view. The 
investigation is being continued by Mr. Cook, so that a furthei* 
bulletin upon the subject may be anticipated, but it was 
thought desirable to publish a preliminary account of the 
experiments and observations, together with references to work 
upon other rubbers-yielding plants which may have a bearing 
upon the cultivation of the Central American rubber tree. The 
bulletin forms a convenient summary of the inf ormation_ at 
present available upon the subject, and the following account 
will indicate the scope and character of the work. 
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The cultivation of rubber trees is only in an experimental The Cnlti- 
stage at the present time, but during recent years considerable vation of 
progress has been made, and the conditions of success are now the Central 
much more clearly understood than formerly. The cultivation American 
of Castilloas has been chiefly taken up in Central America and Rxibber 
Southern Mexico, and a short time ago it was ascertained that j^^^ 
26 companies in Mexico possessed plantations covering 11,117 
acres, and containing 5,443,105 trees. The total area devoted 
to the cutivation of Castilloa in Mexico alone is estimated at 
about 20,000 acres, whilst numerous plantations have been 
established in the other Central American countries and also 
in Columbia and Venezuela. 

Botanical characters. — The first description of Castilloa 
elastica was given by Cervantes in a paper read in the City 
of Mexico on 2nd July, 1794, in which the generic name of 
the plant was written Castilla. Subsequently this name became 
changed to Castilloa, by which the plant is now universally 
known, but Mr. Cook proposes to go back to the original form, 
Castilla, according to the recognised rule of botanical nomen- 
clature. In this abstract, however, the current form of the 
name will be retained. 

In 1885 Sir Joseph Hooker described four species or varieties 
of Castilloa depending principally upon the characters of the 
fruits, but he did not assign new botanical names to these. 
Later, Koschny has asserted that there are four distinct species 
of Castilloa existing in the forests of Costa Rica, and has 
described them as (7. alia, C. nigra, C. rubra and C. Tunu. The 
first three of these yield rubber, whereas the fourth furnishes a 
brittle resinous product called " guitta-percha " by the col- 
lectors. The seeds of the different species are stated to be 
quite indistinguishable, but the trees themselves can be recog- 
nised by the characters of the bark, the colour of which is 
indicated by the specific names of the rubber-yielding forms. 
Koschny considers that C. alba is the only species suitable for 
cultivation, and thinks that the poor results which have been 
obtained in certain districts from cultivated Castilloas were 
probably due to the fact that the wrong species had^een em- 
ployed for the experiments. 

Mr. Cook found that the most conspicuous difference 
which could be detected between the Castilloa of Alta 
Vera Paz, in Eastern Guatemala, and that of the Soconusco 
district of Southern Mexico, was in the scales of the 
male flower clusters, which in the former case were larger 
and more closely adpressed than in the latter. It is stated in 
a footnote, however, that further investigation has shown that 
more than one species of Castilloa is being ctdtivated in .Central 
America and Mexido, but detailed information upon the point 
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is net yet available. It. would be a considerable advantage to 
pjlaiiters if the alleged differences in the rubber-yielding 
qualities of the several species of Castilloa could be fully in- 
vestigated' and finally settled, and it is to be hoped t^iat the 
work now in progress will accomplish this. There is no doubt 
t)iAt tke Bpecies of Castilloa known by the natives as " ule 
iQ^cho," furnishes little or no rubber, but the published state- 
ments regarding the rubber-yielding species require further 
elucidation. 

The bvjletin contains a complete botanical description of 
.Castilloa, in the course of which its curious habit of producing 
temporary deciduous branches in the early stages of its growth 
is noticed. As a rule the true or permanent branches do not 
appear before tjie third or fourth yes^r. 

Distribution. — It seems probable that wild Castilloa trees 
occur in all the fotests of Guatemala, with the exception of 
those which are too wet, and they are found ttiere at con- 
siderable altitudes, though the yield of rubber diminishes as 
the altitude increases. In some districts the trees yield a thick 
latex which does not flow readily and coagulates in the 
incisions to form shreds of rubber which wnen aggregated 
constitute the scrap rubber of commerce. In this feature the 
trees differ from iiiose pf Southern Mexico, as well as in the 
character of the scales ^f the male flower clusters. The most 
productive rubber districts of Guatemala are situated in the 
neighbourhood of La Gomera, near the Pacific coast, where the 
establishment of plantations of the trees has just been 
commenced. . 

In Southern Mexico wilid Castilloas are more common, being 
very s numerous in the neighbourhood of Tapachula and La 
Za^^ialpa. They are occasionally found in the rather open 
forests near the coast about San Benito, but do not occur on 
the Isthmusr pf Tehuantepec between Juile and San Juan 
Evangelista. They are met with in tEe region about Perez, both 
nortii .lajid south, but only sparingly, and there is no iixdication 
that th^ trees were ever abundant in this district. 

, AH the wild Castilloa trees seen in Guatemala and Southern 
Mexico are described as of medium rather than of large size, 
an,d pf slen^fiT-hahit, The largest was found near Tapachula, 
an4 hai<l an estifloiated height of 80 ft. and a circumference of 
7 ft* at 5 ft. from the ground. 

Frqm his observations, Mr. Cpok concludes that the districts 
>^JbJL^ are well adapted for the cultivation of Castilloa in 
Sotttb^i?!^ Jije^co and Central America, are much more limited 
thf^ is-.g^n^ally, supposed^ as the presence of wild trees is 
insi;i^cjqp.t ^videnfi^ that a^ locality is suitable for the establish- 
ipiant oi pla^it^tious. 
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Cultivation and Propagation.- — ^A question whick has aroused Tlie Oulti<»' - 
considerable discussion in connection with the cultivation of yation of 
Castilloa trees is whether they require to be shaded by laiTger the Ctotral 
trees or whether they can be grown successfully in situations American 
where they will be exposed to full sunlights Opini<ms upon £n|,i,^r 
this point are exceedingly varied, some authorities advocating -. 
that the trees should be grown under forest conditions, others ^' 
that they thrive best in perfectly open situations, whilst others^ 
again prefer conditions intermediate between these two- ex- 
tremes. It is quite possible that the question does not admit 
of any general solution owing to the fact that the most suitable 
conditions may be determined by the local peculiarities of 
climate and soil, but it seems probable that the two latter 
methods are much preferable to the first. 

The author claims that Castilloa is not a genuine forest tree, 
and that in the wild state it thrives better in open situations 
than in the denser forests. This view was also adopted by 
Koschny, who states that C, alba, the only species which he 
considers suitable for cultivation, is never found in the deep 
forest, but in more open places, where the foliage ean receive 
the sunlight. It has been clearly demonstrated that in certain 
districts the cultivated trees thrive best in fairly open situa- 
tions, and that even young seedlings do not suffer from full 
exposure to the sun provided the soil does not become too 
dry. In less humid situations, however, it may be desirable 
to plant Castilloa under shade or in partially cleared forest. 

In the cultivation of rubber trees a point of considerable 
importance is the production of a large straight trunk, as this 
greatly facilitates the tapping operations. It has been found 
that Castilloa trees growing in the open often send out per- 
manent branches 8 or 10 ft. from the ground, whereas those 
in the forest may have from 20 to 40 ft. of smooth trunk before 
the permanent branches are reached. This disadvantage 
attaching to open cultivation can be easily remedied, how- 
ever, by planting the trees suflSciently closely, but without 
overcrowding, in which circumstances they will produce tall, 
straight trunks suitable for tapping, and at the same time the 
additional foliage has a beneficial effect by increasing the 
shading of the soil. To attain this object the trees are usually 
planted in rows from 12 to 20 ft. apart, with a distance of 
8 to 12 ft. between the individuals; planting closer than 10 ft. 
is, however, of doubtful expediency. 

Castilloa trees can be propagated from seeds or by cuttings. 
The seeds have thin coats • and quickly perish when kept in 
even a moderately dry atmosphere. They require to be specially 
packed for transport, the most favourable conditions being 
that they should be kept sufficiently moist to prevent loss of 
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vitality without inducing actual germination. The seeds are 
usually sown in nurseries, though some planters prefer to place 
them at once in the situations which the trees are to occupy. 
When raised in nurseries the seedlings are transplanted either 
when very young or at the end of a year. At La Zacualpa 
transplanting is commenced when the seedlings are six weeks 
old, or when they are from 10 to 12 in. high, and it is claimed 
that at this stage they suffer much less from the operation than 
do the older plants, and that the subsequent rate of growth is 
greater. 

Castilloas can be propagated very readily from cuttings, but 
care must be taken in the selection of the latter, as the 
temporary branches of the trees will not serve for the purpose. 
It also appears probable that cuttings containing mature wood 
root much better than succulent shoots. In connection with 
this method of propagation it is suggested that experiments 
might be made on the possibility of improving CastiUoa as a 
rubber producer by taking cuttings from the most productive 
trees and determining whether the plants thus obtained will 
give a similar high yield of rubber. Such experiments would 
be of considerable interest and, if successful, would have an 
important bearing upon the future of the industry by increasing 
the average yield of rubber from the trees. It is to be hoped, 
therefore, that planters may be induced to carry out the experi- 
ments necessary to determine the point. 

Latex, — Considerable attention is devoted to a discussion of 
the various problems presented by the latex or " milk '* of 
rubber trees, in the course of which the different views current 
among botanists regarding the functions of tbe latex in plant 
metabolism are reviewed. The yield of rubber from a particular 
tree depends upon the amount of latex which can be obtained 
from it and the percentage of rubber which this contains, and 
will therefore be affected by any circumstances which exert an 
influence upon either of these factors. The flow of lalex will 
occur most readily when the internal pressure in the trunk is 
highest, and the period at which this condition is realised will 
vary according to climate and conditions of growth. Conse- 
quently, the best time for tapping the trees will vary in different 
districts ; in those kavine a humid climate the collection usually 
takes place during the dry season, whereas in drier regions the 
commencement of the rainy season is the recognised time. It 
is also possible that even in the same district it might be found 
advantageous to tap trees, growing under varying conditions, at 
different times in order to obtain the best results. It has been 
asserted that less rubber can be obtained from trees in open 
situations than from those growing in the forest or under shade, 
but this statement appears to rest upon tapping experiments 
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made during the dry season only, which cannot therefore be The Cnlti- 
accepted as conclusive. yationof 

There is considerable evidence to show that a continuously the Central 
humid climate is neither necessary nor desirable for the American 
successful cultivation of Castilloa, the indications being that the Rubber 
quantity of latex and percentage of rubber are both increased ^^^^ 
by an alternation of wet and dry seasons. Trees in dry situations 
yield little latex whenever the supply of water is inadequate, 
but at the commencement of the rainy season they furnish a 
much larger quantity than is obtained from trees growing in 
continuously humid districts. As would be anticipated, the 
percentage of rubber in the latex is greatest during ihe dry 
season, but diminishes during the rainy period, when the latex 
becomes more fluid. 

Tapping, — The determination of the best methods of tapping 
the trees is of vital importance to rubber cultivators, as the suc- 
cess of the plantations will largely depend upon the way in which 
the operation is conducted. The object in view is to obtain the 
maximum yield of latex from the trees without impairing their 
future productiveness, and many practical questions arise in 
connection therewith, such as, for example, the age at whicK the 
young trees may first be tapped, the best manner of making the 
incisions, how often the tapping may be repeated, and at what 
seasons, and many others. Several of the most important of 
these points are considered in the bulletin. 

The age at which Castilloa trees can be safely and advan- 
tageously tapped for the first time has been very variously stated, 
but the general plan is to leave them for eight or ten years. 
There is very little inducement to tap the very young trees on 
account of the inferior quality of the rubber obtained, and 
from Weber's experiments it appears that eight years is about 
the minimum age at which the trees will yield marketable 
rubber. 

A large amount of work has been done on several of the 
principal rubber trees in order to determine the kind of incision 
which will furnish the greatest yield of latex, and the different 
methods of tapping which have been introduced as the result 
of these experiments are briefly described. In the case 
of Castilloa it is concluded that when the latex flows 
freely the maximum yield can be obtained with least injury 
to the tree by means of separate oblique incisions, but when the 
latex is thicker, and coagulates in the cuts, as in eastern 
Guatemala, horizontal incisions appear to give the best results. 
Attention is drawn to the fact that experiments in the Straits 
Settlements have shown that the largest yield of rubber 
can be obtained from Hevea brasiliensiSy the Para rubber tree, 
by what may be termed " multiple tapping," in which the edges 
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of the woimd are cut repeatedly; in order to permit a fresh flow 
of latex. It has been found that when this method i» employed 
the. flow of latex may be continued for several days, in some 
casee actually increasing in amount from day to day, and a 
much greater- yield of rubber is obtained than by any ^ other 
process. Mr. Ct)ok sugge&ts that similar experiments knight 
be tried with Castilloa to see whether it will respond in the 
same way to this treatment. 

Coagmation, — The methods employed for the coagulation of 
the latex, in order to obtain the rubber, vary considerably in 
different countries, and for the diflerent trees, most of the 
native processes being extremely crude and unsatisfaiBtory. 
The various methods in actual use for Castilloa latex are noted, 
and prominence is given to the process suggested by Weber, in 
which the albuminoids are eliminated from the rubber by the 
use of formaldehyde. Ko new work has been done upon tjus 
portion of the subject, however, so that no detailed notice is 
n€?cessary. 

The experiment of smoking Castilloa latex, in the same way 
that Para rubber is prepared in Brazil, has been tried at La 
Zacualpa, but the result was a hopelessly sticky mass. This 
difference in behaviour is probably due to differences in the 
composition of the latex of the two trees rather than to any 
variation in the character of the actual rubber. 

Mr. Cook describes a method of coagulation, which he saw in 
use at Jridi Zacualpa, in which the latex is spr^uJ in a thin layer 
upon the large banana-like leaves of a species of Calathsea laid 
out on the hot bare ground and fully exposed to the sun. The 
latex darkens with great rapidity, and in a few minutes it has 
become sufficiently firm to permit a second layer to be spread 
on. Subsequently, two of the leaves have their rubber-covered 
faces pressed together by being trodden upon, when the- rubber 
adheres, to form a single leaf -like sheet, from which the leaves 
themselves are easily stripped away. 

With reference to the amount of rubber which can be obtained 
from a Castilloa tree at a single tapping, the most trustworthy 
evidence available tends to show that 2 lb. per tree may be 
regarded as the reasonable maximum yield from trees of 12 
years and upwards growing under favourable natural con- 
ditions. 

The bulletin concludes with a statement of the profits and 
prospects of Castilloa culture, which has been drawn up for the 
information of the American public in view of the attempts 
now being made to exploit the rubber industry commercially. 
Since it has been found that a. continuously Kumid climate is 
neither essential nor desirable iot the cultivation of Castilloa 
it is thought, that there 15 a reasonable prospect ol establishing 
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the industry in Porto Rico and the Philippinfes, knd ii: is ^;^^' 
suggested that small expe'rimentdl plantation should 'be estaV ^*"^^ W 
lished in both placies.- . > " ^ '■ ^« C^^trri 

The bulletin contaiiis a number b£ excellent plates illustrating Americtok ; 
the general appearance of Castilloa triees, thdii- botanical phur- Bubber 
acters, the methods^ of tapping/ and the pttpai^tibn'^of the Tree; 
rubber. '" " ''. ' ' " "" ''"" ■"" ' ' ''* "'' ' ■' ' ■■,.-" 



FODBER AN]>T[.AWN G^RASSES SUITABLE FOR 
CULTIVATION IN WEST AFRICA. 

Considerable. J^tti^ution is at present being given in ti^' 
Vjarious B.ritish'CQlouie8 and Protectorates of West Africa to, 
the selection of fodder and lawn grasses for cultivation. ti[ 
has been considered desirable, therefore, in consultation with 
Kew, to collect and publish in the Bulletin suck information' 
as is available regarding grasses suitable for cultivation in' 
tropical countries, particular attention being devoted to ^^heir 
nutritive vajues a^ iodders. . 

In all agricultural countries a regula:^ and^ adequa|;e supply 
of fodder for horses and cattle is a matter of great |impprtapLQe, 
and in inany temperate climates a definite portion of the *f arm 
or estate is almost invariably devote^ to raising, grasses pi: other 
fodder,- in part to supply thp wants of the summer, and 
in part to be preserved for use during th^ winter. In the tropics 
the extent to whieh this practice siiould be^ adopted d^whds 
largely on climaticr conditions and the cl^arapter and quantity 
available of the wild grasses. In placep ^here there is ^ no. long 
continued dry season, fresh fodder jhay be obtainable all the 
year through, akd the provision of a'6tore of food is, in ordinary 
seasons^ unnecessary.; Where, however, titere* are well marked 
wet and dry seasons, it is bften as requisite to make provision for 
the latter as for a winter. 

This is dbmihottiy 'effected bj the J)reflervation— as hay or 
ensilage — of ^oddfir"'gr^own'dxl^ng the w^t season, of by the 
cultivation of grasses 'which yi^ld crops during the. dry seiason.. 

The question 'tether Jiay or. ep^^silage la 8ie in6re advan-^ 
tiagedus ior.'trdpitJiil'istmhMes i^'oho bi^ which^ofiinion differs. 
THietfe the griiinei^ tb'*bcf'j)re8ereed atte'in their most nutritious 
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stage at the onset of the dry season, haymaking, which is simple 
and inexpensive, may be recommended. On the other hand, 
where the grasses ripen during the wet season, haymaking is 
practically impossible, and ensilage should be resorted to. 
No general rule of universal application can be laid down, the 
question is one to be solved experimentally for each locality 
with due regard to climatic seasons, the ripening periods of the 
grasses, and the relative expense of production, keeping power 
and nutritive value of the products. The second method 
suggested of securing fodder during the dry season, namely, by 
the cultivation of grasses which yield crops at that time, is one 
of great practical importance. On the sugar estates in 
Barbados, to take an actual example, a definite area is commonly 
maintained in a grass known locally as " sour grass " (Andro- 
pogon pertusus), which thrives and furnishes excellent crops 
during the dry season when all other fodder is scarce. This 
^rass, which is described below, has already been recorded 
from West Africa, and is well worthy of careful attention. 

To turn now to the particular case of West Africa, the 
problems to be solved are : The provision of a supply of fodder 
during (1) the wet season; and (2) the dry season, the latter 
being either ensilage, hay, or grasses which yield crops during 
this time. The plants to be employed must perforce be either 
native or introduced, but in the first instance attention should 
be directed to the former, as their presence is proof of their 
suitability to the local conditions of soil and climate. West Africa 
is fortunately already well supplied with grasses of known 
value, and some, for example " Guinea grass," have been dis- 
tributed thence throughout almost all the tropics, and are 
universally held in high esteem. The fact of the country 
possessing many wild grasses of known feeding value should 
not be regarded as rendering it unnecessary to take further steps 
to secure a supply of fodder. Adverse seasons or other abnormal 
conditions may render the supply inadequate, or costly,, 
and the experience of pther parts of the world has shown that it 
is often more economical to cultivate the best grasses rather 
than to rely on indigenous sources of supply. 

Wherever possible experiments should be made to determine 
the feeding value of the grasses. The composition of a par- 
ticular grass varies sometimes very considerably in different 
districts of the same country, and in collecting specimens the 
localitjr should be carefully noted with each, in the hope of 
ascertaining the conditions necessary to producing grass of the 
greatest nutritive value. When it is necessary to attempt to 
introduce other grasses, small plots of each only should at first 
be grown, at experiment or botanic stations, or in other places 
where they will be well looked after, and preferably in as many 
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parts of the country as possible to test their suitatility to Fodder and 
various conditions. Lawn 

Having obtained — ^by the selection of the native grasses, or (jj^ggeg 
by the experimental cultivation of introduced grasses, a number grntable 
well adapted to local conditions, of high, nutritive value, - -, ,^ 
palatable, and capable of affording fodder at all seasons of the x. • ' 
year, it remains to cultivate them to the greatest advantage. ^*"®^ ^ 
When it is intended to allow cattle to graze on the grasses, W®** 
hedges of some kind are usually desirable, so that the animals Africa, 
may be excluded at times when by too close grazing they would 
do harm. Trees should also be planted over the land to afford 
shade to the cattle during the heat of the day ; one of the best 
trees for this purpose is the well-known " Saman," " Quango," 
or ** Raintree ' {Pithecolobium saman), which affords a grateful 
shade, and in addition bears large quantities of fleshy pods much 
appreciated by cattle for food. 

Wrasses, like other crops, cannot be reaped and removed con- 
tinually without impoverishing the soil, and from time to 
time, especially on poor soils, applications of manure will be 
required. 

Periodical tillage and weeding will also be required to keep 
the land in good order and to prevent the growth of the woody 
weeds or " bush " which spring u|> so rapidly in tropical 
countries. Beyond these general precautions grass cultivation 
in th© tropics requires no greater care than in temperate 
countrie», but it is very important, especially in starting new 
cultivations, to give the preference to a grass which is hardy, 
and covers the ground well to the exclusion of other sjiecies, 
rather than to^ one of, perhaps, a slightly higher nutritive 
value, but requiring great care and attention to enable it to 
hold its own. 

Notes are given below on the more important fodder grasses 
recorded from West Africa. This list contains so many of 
what are regarded in other parts of the tropics as the most 
generally useful fodder plants that it would not appear neces- 
sary at preisent to seek elsewhere for other species until these 
have been thoroughly tested. Many of them are already held 
in high esteem in West Africa. 

Amongst the perennial grasses mentioned, Guinea grass 
(Panicum maxieum) is undoubtedly the most important for 
general purposes. It is of high nutritive value, responds readily 
to cultivation, hardv, and thrives from the sea level to eleva- 
tions of 4,000 or 5,000 feet. 

Para grass (Panicum mutieum) is especially to be recom- 
mended as a permanent grass for swampy localities. 

In dry regions, and on poor soils, Andropoaon pertusus, and 
Stenotaphrum amerieanum will thrive and yield cfood crops, 
and the farmer will be found of great value in dry seasons. 
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as sand just above high water mark, or rubbish heaps, and with- 
stand most severe droughts. 
For lawns Cynodon Dactylon is the most generally useful. 

Andwfogon ^e^fwm^.— Wild. ** Palwa " (India). " Sour 
grass" (Barbados). 

A perennial grass, 1 to 4 ft. high, with narrow leaves and 
a slight underground creeping rootstock. The value of 
this grass as a fodder plant is recognised in many parts of the 
world. It is " met with all over the plains of NorUiem India, 
and is universally esteemed as a good fodder grass both for 
grazing and stacking" (Duthie). In parts of Australia it is 
regarded as one of the best grasses to withstand long droughts, 
while it will bear any amount of feeding (Mueller). 

In Barbados it is ihe principal fodder grass and is cultivated 
almost to the exclusion of all others. In the driest districts 
and on the most exposed places this hardy and excellent fodder 
plant thrives and furnishes, at the tiine of the year when other 
fodder is scarce, food for the animals employed on the sugar 
estates. Cut shortly after flowering it forms valuable fodder 
for horses, cattle and mules, who eat it with relish, but if left 
to get over ripe, the stems become hard and unpalatable. " Sour 
grass " is easily propagated by root cuttings planted about one 
foot apart ; it quickly spreads, covering all the ground, and goes 
on growing for many years giving two or three crops s^nnually. 
(Bovell, " West Indian Bulletin,'^ II., p. 238.) ; 

Beyond ritsvvalue as, a^ green fodder it is a good, grasp for 
making hay. . 

The following analysis of " sour grass " hay grown in Antigua 
is given by Watts: — 

Per cent. 

, Water ..- ... ... 109 

Ash ... ... ... 5-6 

Crude protein ... ... 5'0 

Fibre 29-7 

Carbohydrate, &c. 37'7 

Fat 20 

Andropogon pertusus is recorded from Accra, and if it is not 
already .groism for fodder,, steps might well be take];i to 
encovvF^^ge thie piijiivatjpn ^f thi? iijaportant fodder .grassi, -. ^ 
Ai^hutiria Q^stf^isf (Themeda Forskalii Zf cbA).t:^" Kangsaroo 
grass " (Australia). : . * ; , i, 

This important grass is widely distributed ; and is found in 
many vparts of Soutii Africa asnd Australia, where it "often 
almost exclusivefaji qovers^ .wide ; extending plains a^4 
mountain slopes;-^ it has stroBig^roota which, p^e»etrating deeply 
into the ground, enable ttie plant to remain grc^Uiieve^ in very 
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dry- weather. The usual manner of propagation is by root Fodder,. 9Jid 
division. Lawn 

Cyjiodon Dactylon (Pers.). — This grass has a very wide Grasses 
distribution, occurring in many tropical, sub-tropi{Mal and suitable 
even temperate regions. It is known, in various localities for Gulti^' 
by a large number of names, amongst those most generally y^tion in 
in use being Bermuda grass (U.S.A.), Bahama grass, ^ . 
Devil grass ^^est Indies), Durba (Bengal), Dub or Doub 
(If. India). Without doubt it is a useful and valuable grass, '^™^** 
growing freely on poor soils and waste places where other grasses 
will not thrive, ana having a remarkable power of withstanding 
protracted droughts. 

" In the Southern States it is the most important grass for 
pasturage, and, as in Hindustan, it is prized for fodder both for 
horses and cows." 

Bermuda grass is a creeping, perennial grass, rooting at every 
node, and forms long, wiry, underground stems. It varies in 
height from about two inches on poor ground to about two 
feet on good soil. 

The underground stems render it very resistant to drought, 
but at the same time make it very difficult to eradicate in places 
where it has become established. For this reason it should only 
be grown where it is to remain permanently. 

In Hooker's " Niger Flora " (184) there is no mention of the 
grass as occurring on the "West Coast of the African mainland, 
although it is recorded from the Cape de Verd Islands. It can 
easily be propagated by either seeds or rootstocks, the latter 
being the means usually adopted in countries where a stock of 
the grass is available. If seeds are employed they should be sown 
broadcast like other grass seeds. If roots are available, nothing 
more is necessary than to place small pieces at intervals of, 
say, nine inches in the cleared ground, where they will readily 
grow, and soon cover the surface. Planting should be done at 
a time of the year when rain is expected. 

The following analyses of this grass are recorded by the 
U.S.A. Department of Agriculture: — 



Fresh. 
Per cent, 

14*3 

7-8 

1-3 



Water 

Ash 

Fat 

Nitrogen free extract (starch, sugar, 

&c,) 45-0 

Crude Fibre 19*9 

Albuminoids 11'5 

EucJdcerui lusuviarbs (" Teosinte "). An annual grass allied to 
the maize, and indigenous to Guatemala, whence it has been in- 



Digitized by 



Google 



44 



SUPPLEMENT TO THE BOARD OF T&iDE JOUBNAL. [Mar. 81, 1904. 



BvUetin of the Imperial IndituU. 



Fodder and troduced into the West Indies, the United States, India, Lagos 
Lawn and South Australia. 

Ghrasses It grows well and produces large crops of green fodder on 

suitable goo<J soil and when thoroughly irrigated, but it cannot with- 
for Culti- stand drought. 

▼ation in Panicum maximum (Jacq.), — " Guinea grass." 

"^est This gra»3, as its name suggests, is a native of western 

j^^jj^ Africa. According to the usually accepted story, it waa intro- 

duced accidentally to Jamaica in 1774, in the form of seed, as 
bird food. The birds are stated to have died, and the seed, 
beinff thrown away, produced a crop of fine grass which was 
greedily eaten by horses and cattle. For many years Guinea 
grass has been the principal fodder grass of Jamaica, where it 
is thoroughly acclimatised, and ranges from sea level to between 
4,000 and 6,000 feet. The grass is also known and highly 
appreciated in other of the West Indian islands. 

It has. also been introduced, tcj Ceylon, where it thrives in 
almost all soils and situations, and at elevations up to 4,000 feet. 
Guinea grass and Para grass are regarded as the two most 
valuable fodd€T plants of Ceylon. 

In parts of Au&tralia and the United States also the ^a8» has 
a high reputation. 

These notes will serve to indicate that in the native Guinea 
grass agriculturists in West Africa possess ready to hand a 
stock of one of the best of tropical fodders, and one which is 
sought after in many other parts of the world. Every ciare 
should be taken to improve the character and yield of this crop, 
by adopting some of the general means of improvement of grass 
land suggested. 

Chemical analys/is of Guinea grass hay. From Watts, 
" West Indian Bulletin, III.,'' p. 353. 

Water 

Fat 

Protein (crude) ; 

Carbohydrates 

Fibre 

Ash 

True protein 

An interesting series of analyses of Guinea grass grain in 
various districts in Jamaica is given by Cousins, in the 
"Bulletin of the Department of Agriculture, Jamaica," vol. i., 
p. 243. It is pointed out that whilst Guinea grass *^ is without 
question the most valuable general-purpose fodder-grain in 
Jamaica,'' it shows great variation in chemical composition 
according to the soil and district upon which it is grown. TKe 
grass from one district, for instance, was found to be of little 





Per cent, 




. 13-4 




. 0-7 




41 




. 380 




. 340 




. 9-5 




. 2-6 
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higher feeding value than good oat hay, whilst that from Fodder and 

another locality was equal to good Timothy grass in general Lawn 

feeding value. Grasses 

suitable 
Panicum muticum (Forsk). — ** Para grass," "Mauritius Ajy (i«iti. 

grasfl," " Scotch grass,'' " Water grass," ** Buffalo grass." ^ " 

A native of South America, whence it has been distributed, __ . 
in great measure through the activity of the Royal Gardens, J^ 
Kew, to many parts of the world. Africa. 

It is a rather coarse, perennial grass, spreading rapidly by 
means of long trailing shoots which root freely at every node. 

On low swampy ground or on irrigated land it thrives and 
well repays cultivation, yielding heavy crops of excellent fodder. 
In Ceylon, the West Indies, and other countries it is regarded 
as one of the most valuable pasture grasses. 

In Jamaica, Para grass is highly thought of. " For growing 
stock and milk production the Para grass shows a decided 
superiority to " Guinea grass " under the same conditions. 
The nitrogenous constituents are in a most favourable propor- 
tion. The grass is undoubtedlv of high value in those districts 
to which it is well suited. (Cousins, " Jamaica Bulletin," I., 
p. 244.) 

The following analysis of the fresh grass is recorded by 
Watts (" West Indian Bulletin," vol. iii., p. 354). 



Water 


... 72*9 per. cent. 


Fat 


... 0-2 „ 


Crude protein 


... 1-3 „ 


Carbohydrates 


... 13-8 „ 


Fibre 


... 9-6 „ 



The grass is easily propagated by spreading small pieces of 
the rather succulent stems broadcast over the ground and 
covering with a little soil. 

Para grass is incapable of withstanding drought and should 
only be planted in places where it can obtain a plentiful supply 
of water. On account of its power of rapidly spreading it 
should not be planted amongst cultivated crops. 

In Hooker's Niger Flora, a single specimen of this or of a 
closely allied species was recorded by Vogel from Aboh. 

Panicum spectahile (Nees). — On the Niger this has been 
reported as " an aquatic grass, six feet high." In East Africa 
it is noted " as supplying the richest fodder for cattle." . In 
other parts of the world it is also held in high esteem^ and 
Hackel states that it is "an extremely productive fodder grass 
for tropical countries, and is largeily cultivated in Brazil," 
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Paspalum conjuffoium (Berg.). — "Sour grass" (Jamaica). ^ 
"Green grasa" (Singapore). 

A low perennial grass, rooting freely at the nodes and rapidly 
covering the ground to the exclusion of other plants. It is 
known in the West Indies, Ceylon and the Straits Settlements, 
and appreciated- for its rapid growth, power of withstanding 
droughty and the: quality of the fodder it affords io horses and. 
cattle. 

Voffel records it as occurring from Sierra Leone to the Quorra 
and Fernando Po. 

Paspalum distichum (Burm.). — "Silt grass." ^'^ Water 
couch." 

A prostrate perennial grass, with running stems, thriving on 
banks of streams, the edges of ponds, &c. Mueller states 
{Select Extra Tropical Plants) : It keeps beautifully green 
throughout the year, affords a sufficiently tender blade for feed, 
and is exquisitely adapted to cover silt or bare slopes on banks of 
ponds or rivers, where it grows grandly; moderate submersion:, 
does not destroy it, but frost injures it ; it thrives well on salt 
marshes. A chemidal analysis gave the following results : — 

Albumen 2*2 per cent. 



Gluten 
Starch 
Gum 
Sugar 



7-7 
1-6 
1-6 
5^0 



In California a suggestion has been made to grow it in ponds 
which dry up, or nearly so, during part of the yean vogel 
reports it from the " sandy shores of the Nun.'' 

Paspalum scrohiculatum (Linn.). — ^Fundi, or Fundungi (Sierra 
Leone), Kodo, or Koda millet (India), ditch millet (New South 
Wales), Herbe d Spec (Mauritius). 

A grass about 2 or 3 ft. high, described from some 
countries as an annual, from others as a perennial. It is 
esteemed a valuable pasture grass, and is stated to grow on poor 
land and also on swampy ground* 

Investigation would have to be made as to the properties of 
this grass, and although cattle may eat it readily when young, 
it is stated to cause narcotic poisoning when the grain is ripen- 
ing, and that.during this time cattle should be carefully e?:- 
cluded from the fields. 

Pennisetum typhoideum (Rich.), — " Kous." "Q^ro/'. 
"African millet." " Gussub." "Bajria" (Indi^). "Pearl 
millet." ' , , : 

" An annual grass of luxuriant growth, frequently rpa^injf 
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6 or 8 ft/iii lLeigli:t with long, broad leaves. The stalks are Fodder a^d 
freely productive of suckers which furnish a large amount of Lawn, 
sweet, succulent leaves. It is supposed ta be a native of Africa, Oraases 
but has been known, froiii time immemorial in cultivation in smtabk 
India, Arabia, and Egypt" (Vasey). ^^ C^^. 

This grass is of recognised value as a fodder in the Southern vation in 
United States, Ceylon, &c., in addition to its importance as a -^eat 
source of grain. . . . 

Being already well known in Western Africa it is unnecessary 
to add more concerning its uses. Its cultivation for fodder 
might be. extended in suitable localities. 

Sacchatum ofiicinarum (L.). — Sugar-cane.. 

In sugar producing countries, when' the canes are reaped, the 
" tops " or leafy portions are cut off and form a valuable fodder. 
During the crop season they are given to the estate animals 
in the fresh state, and they may also be preserved for use 
during the rema.inder of the year by simply heaping them in 
stacks; the best method being to diy them Tintil they form 
a kind of rough hay, and then tie in bundles and closely pack 
them in the stacks. 

Recent investigations by Watts (""West Indian Bulletin," 
vol. iii., pp. 359-361) proves that by this method their nutritive 
qualities M'e satisfactorily retained. 

The following analysis from the paper quoted gives the 
composition of the "tops": — 

' .' ' Per eent^ 

Water ... ... ... ... ... 6841 

Fat ... ... ... ... .;. .26 ^ 

Crude protein ... 1'35 

.Carbohydrates ... ... ... ... 16-62 ^ 

Fibre ... 11-12 

Ash ' ... ... ... 2-23 

. > JStefu^Utj^Arum - anhevica/immi (Kunth.).-Tr-Pimento grasa (Jam- 
aica). !^uffalo grass (Australia). .. , 

. A perennial erereping grass, admirably adapted, oceoafdjoig to 
^Mueller,- for binding sea aand. and river banks, . for forming 
garden edges, and for^ establishing a grass sward on lawn$. In 
Cen^l Australia it has proved capable cxf keeping aKte in the 
hottest: laad driest :re}^tmi8, 'withstanding sevegre. ims^ tod alsb 
showiiig^ifcaey^ adapted nta recently Teclaimed swamp tend. 
MiielleBi'ad838sjo^^!5'It coafiolidates rolling, sande intc^. a firm 
;pasturer4ui!f..U I On. therthin vsoils.of the island of* A8C^nsiQn 
^his gr^Bss proved of great value for fodder. > 
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'' It flourishes on dry limestone soils in Jamaica, and affords 
nourishing food for animals pastured under the pimento trees " 
(** Kew Bulletin ")• 

The following analysis is recorded in the '^ Bulletin of the 

Department of Agriculture, Jamaica," vol. i., p. 244, by H. H. 

Cousins. 

Oreen Grata. 
Per cent. 

807 



Moisture ... 
Fat, wax, &c. 
Nitrogenous matter 
Carbohydrates . . . 

Fibre 

Ash ... '... 



0-3 
1-6 
9-3 
6-3 
1-5 



MANILA HEMP AND THE FIBRE INDUSTRY OF 
THE PHILIPPINES. 

Manila hemp, or Abaca fibre, is derived from the sheath of 
the leaf-stalk of Musa teaiilis, the wild plantain. Although 
various species of the genus Musa flourish in nearly all parts 
of the tropical and sub-tropical zones of both hemispheres, yet 
Musa teaiilis apparently thrives best in the Philippines. 
Attempts have been made to introduce it into other countries 
where allied species thrive, but these experiments have usually 
proved unsuccessful. In ihe year 1822 an attempt was made to 
grow the plant in Calcutta, and in 1859 it was introduced, into 
Madraa, but in neither case was a satisfactory result obtained. 

In 1873, the plant was introdulced into the Andaman Islands, 
and three years later 48 young plants existed, all of which had 
come from one original shoot. In 1879 some of the largest 
plants were cut down, and 43 lb. of fibre extracted from them 
were submitted to the Agri-Horticultural Society of India. A 
favourable report was received, and the opinion was expressed 
that if the fibre could be produced at a reasonable rate it would 
soon become an article of commerce. Although the plant 
appears to be well adapted to the Andaman Islands, yet its 
cultivation and the preparation of its fibre have never become 
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an important industry, and but little attention is paid to it. 
The amount of fibre manufactured there during the years 
1898-1902 was as follows : —1898-99, 1,032 lb.; 1899-1900, 
1,240 lb.; 1900-01, 1,102 lb.; 1901-2, 1,446 lb. 

In the Philippines, the cultivation and extraction of Manila 
hemp is the most important industiy, and an account of it has 
been given in a recent Bulletin by Mr. John W. Gilmore, of the 
Philippine Bureau of Agriculture. The fibre first came into 
notice in the early part of the last century, but was not recog- 
nised as a product of importance until about 1850. The steady 
increase which has since taken place in the annual production 
is shown by the following figures : — 



Hemp and 
the Fibre 
Industry 
of the 
Philip- 
pines. 





Tons. 




Tons. 


1850 


.. 8,561 


1900 


.. 89,438 


1860 


.. 30,388 


1901 


.. 109,231 


1870 . 


.. 31,426 


1902 


.. 108,265 


1880 


.. 50,482 


1903 . 


.. 130,159 


1890 . 


.. 67,864 







In order that Musa teatUis may develop to the best advantage, 
a uniformly moist and warm climate is necessary. The plant 
occurs almost throughout the entire Philippine Archipelago, 
but yields the best results in the Provinces of Albay, Camar- 
ines Norte arid Sur, Sorsogon, and the islands of Masbate, 
Mindoro, Marinduque, Samar, Leyte, Cebu, Southern Negros, 
and parts of Mindanao. The plant is best adapted to a soil 
rich in humus and naturally well drained; it will not 
thrive in marshy land. It is easy to cultivate, but in order to 
obtain good crops a situation should be selected in which the 
plant is sheltered from excessive rain and wind. Th<9 plants 
are arranged at a distance of from 5 to 8 ft. from one another, 
and during their period of growth require little or no attention ; 
it is necessary, however, tha't the fields should be weeded <rcea- 
sionally . Most plantations are provided with trees for the 
purpose of shading the young plants and protecting them from 
the violence of the wind. 

The plant may be propagated by means of seed, but it is 
usually grown from suckers which arise from the root of 
the parent plant. The fibre has attained its highest tensile 
strength at the period when the flower-bud has just reached the 
summit of the plant. Harvesting is effected by cutting the stalk 
near the root and afterwards stripping off the leaf-sheaths. 
The suckers are left attached to the stump, and by this means 
the crop is constantly renewed. The leaf-sheaths are cut into 
strips of from 2 to 3 in. in width, and the fibre is 
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generally extracted by drawing these strips between the edge 
of a blunt knife or " bolo *' and a hard, smooth, wooden block- 
attached to a light frame constructed of rattan canes. 

The yield of fibre varies according to the locality in which 
the plant is grown. In districts which have a heavy rainfall 
the, yield ^tmounts to 687 to 967 lbs. per acre, but in provinces in 
wj^ch the climate is less humid it may not exceed half this 
quantity. . 

A number of machines have been introduced for the purpose 
of extracting the fibre economically, but none has come into 
general use; this has been due either to inefficiency of the 
machines or to prejudice of the native workers. The greater 
part of the Manila hemp is prepared on the hillsides or very 
rough ground where it has been cultivated, for it has been 
found most profitable to extract the fibre in the plantations, 
and thus avoid the cost of carriage of the heavy stalks. One of 
the principal requirements of a decorticating machine, therefore, 
is lightness and portability. It is also important that the 
machine should be- capable of avoiding the waste created by the 
present crude method in which it is estimated that from 20 to 
30 per cent, of the fibre is lost. 

Manila hemp is characterised by great tensile strength com- 
bined with lightness, and for this reason is particularly well 
adapted for the manufacture of ships' ropes and cables. In the 
Philippines, some' of the finer qualities of the fi]bre are woven 
into textile fabrics, and a small quantity of the fibre is employed 
in upholstery, packing, and brush-making. 

The economic resources of the Philippines include a large 
number .of other fibrous plants^ but only one of these. Maguey 
fibre, is an article of export at the present timfe. Cotton, ramie, 
and pineapple fibre are produced in these islands to a small 
extent, and are employed by the natives for local manufactures. 
Pangdan, burri, nipa, and rattan are also grown, and are exten- 
sively used for various purposes. 

Maguey Fibre, 

Maguey is a term which has been used by Spanish-speaking 
people to designate various species of Agave. In 1891 specimens 
of tne leaves of the plant which furnishes the Maguey fibre of 
the Philippines were forwarded to Kew by H.M. Consiil at 
Manila, and were identified as those of Agave vivipara. 

The plant usually occurs on stony or sandy soil, but is capable 
of growth on soils which differ wiaely in physical structure and 
capacity of retaining moisture. It bears a rosette of 20 to 40 
thick, fleshy leaves of from 3 to 7 ft. in length, which rise 
directly JEromth^ ground.. These leaves have spines along their 
margins, and terminate in a hard, homy point. The plant is 
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capable of withstanding protracted drought, but in a humid Manila 
atmosphere it produces fibre of greater length and elasticity. Hemp and 
The cultivation of Maguey is carried on in the islands . of the Fibre 
Panay, Cebu and Mactan, and in the northern provinces of Industry 
Luzon. The plants are arranged at a distance of 6 ft. from of the 
one another in rows which are 8 ft. Apart. The life of the plant Philip- 
varies from 12 to 30 years. The leaves are mature in three pines. 
years from their first appearance and are then gathered. Each 
plant produces about 25 leaves annually yielding approximately 
1^ lb. of fibre. When the plant has reached maturity the 
flower-stalk undergoes rapid elongation, rising sometimes to the 
height of 15 feet. The plant only llowers once and then dies. 
The flower spikelets bear numerous small slips or suckers which 
fall to the ground and are collected and planted out in rows. 
Propagation is effected either by means of these slips or by 
means of the suckers which arise in the axils of the lower 
leaves. 

The fibre is extracted by macerating the leaves in water and 
afterwards scraping away the pulp. In some localities this 
treatment is preceded by crushing the leaves and leaving them 
in heaps to ferment. Machinery is not used at present in the 
Philippines for the preparation of this fibre, but there is no 
doubt that some of the machines used so largely in Mexico and 
the Bahamas for extracting Sisal hemp could be adapted to 
this purpose. 

Maguey fibre is soft, elastic, of a wavy appearance, and, if 
carefully prepared, is white and lustrous. It is employed in 
the manufacture of ropes and cables, and also of Imes, nets 
and hammocks. This fibre is not exported from the Philippines 
in large quantities; during the year 1901, 875 tons were 
exported of the value of about 20Z. per ton. 

Pineapple Fibre, 

The pineapple is widely distributed throughout the Philip- 
pines. In some localitieis it is cultivated for the sake of its 
fruit, whilst in certain provinces of Luzon, and in the islands 
of Panay and Cebu, it is grown for the production of fibre. It 
has been claimed by Mr. Perouttel that the pineapple of the 
Philippines is not botanically identical with Ananas sativus (the 
true pineapple), but is a species of Sromelia; this, however, is 
at present unconfirmed. 

The pineapple plant does not thrive in wet soils, but is best 
adapted to a porous, well-drained soil, and is capable of with- 
standing protracted drought. It is generally propagated by 
means of the suckers which arise from the parent plant near the 
ground, but can also be reproduced by means of slips. When 
the plant is being grown for its fibre, the fruit is removed soon 
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after flowering has taken place in order that the leaves may 
develop more freely. 

The fibre is extracted in the following manner: — The 
epidermis of the leaves is first removed by means of a blunt 
iron or wooden scraper. A layer of fibre is thus exposed and 
is lifted with the fingers or a small spatula. The scraping is 
then repeated and a second layer of fibre is exposed which 
is in turn removed. This process is continued until the whole 
of the fibre of the leaf has been extracted. The fibre is washed 
with water, and dried and bleached by exposure to the sun. 

A mature plant usually bears about 40 leaves from 1^ to 3 in. 
broad and from 2 to 5 ft. long. A ton of these leaves, numbering 
about 22,000, yields from 50 to 65 lbs. of dry fibre. Attempts 
have been made to extract the fibre by means of machinery, but 
up to the present the machines tested have not proved com- 
mercially successful. 

Pineapple fibre is white, very fine, and, at the present time, is 
worth about 30Z. per ton on the London market. It is employed 
in the Philippines for the manufacture of the fabrics known as 
**pina " and " rengue," which are valued at from Is, to 3^. per 
yard, and are meeting with a growing demand both in Europe 
and America. The fibre is also used for making small cordage 
of great strength. 

In 1897 a specimen of pineapple fibre produced in India was 
examined in the Scientific and Technical Department of the 
Imperial Institute. The results showed that the sample 
possessed good spinning qualities and was very promising in 
character. The value of the fairly clean fibre in the London 
market was at that time about 20Z. to 25?. per ton. 

Cotton, 

Cotton has never been an article of export from the 
Philippines, although it is grown throughout a considerable 
area. The species cultivated is Gossypium herhaceum, but G, 
arboreum also occurs to a smaller extent. The average produc- 
tion of " lint '* is about 165 lb. per acre, but in 1893 a yield 
amounting to 315 lb. per acre was obtained in some of the 
northern provinces of Luzon. The total annual production, 
which probably has never exceeded 100 tons, is insufficient for 
the local manufactures, and considerable quantities are, there- 
fore, imj)orted. 

The nature of the soil, the conditions of labour, and the local 
demand for the fibre render the Philippines well adapted for 
the cultivation of cotton. 

Ramie, 

A small quantity of ramie is produced in the Philippines, 
and is employed for mixing with Manila hemp, silk and pine- 
apple fibre in the manufacture of a number of fabrics. The 
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local supfjly, however, is not sufficient to meet the demand, and —. , 

has to be supplemented with imported fibre. 4if ^w-i. 

Miscellane(ms Fibres, T d t 

Pangdan, — Several species of Pandanus, the screw pines, - ,, 
occur in the Philippines. They bear thin, fibrous leaves, which 
are from 4 to 5 ft. in length, l| to 3 in. wide, and are employed ^""^P" 
in considerable quantities for making bags and mats. The P"i®s« 
mature leaves are split into strips of the desired width, and are 
then woven into the form required. 

Burri or Talipot Palm, — ^This palm {Corypha umbracidifera) 
grows abundantly throughout the Philippines. It produces 
large, fan-shaped leaves, the leaflets of which are from 3 to 4 ft. 
in length, and are used for the manufacture of baskets, hats, 
and a coarse kind of matting. 

Nipa. — The leaves of the Nipa palm [Niva fruticans) are of 
considerable economic value, and are used by the Filipinos for 
thatching houses and for making hats, sails, and rain coats. 

Rattan, — Species of this climbing palm {Calamus) occur 
throughout the forests of the Philippines. They furnish the 
well-known rattan canes, which are extensively employed in the 
manufacture of furniture, baskets and mats. 



COCOA PLANTING IN SAMOA. 

The introduction of the cocoa-growing industry into Samoa 
dates from 1883, when 100 trees were procured from Ceylon, 
and were followed in 1884 by 383 trees obtained from Java. 
The industry has not yet attained any great magnitude, but 
there are great expectations of its ultimate success, and much 
attention is being paid to it. In 1899 the area under cocoa was 
estimated at 300 acres, planted by foreign residents, and an 
unknown area on native lands. The Apia Customs Returns 
show 400Z. worth of cocoa exported in 1901 and 625Z. worth in 
1902. 

In 1903 Prof. F. Wohltmann visited Samoa on behalf of the 
German Colonial Economic Committee and of the German 
Trading and Planting Company of the South Sea Islands to 
investigate the condition of the cocoa planting there, and of 
other cultivations suited to the Samoan Islands. An account 
of his visit and recommendations is published as a Supplement 
to the January number of the " Tropenpflanzer " for 1904, and 
from it the following points which may be of interest to planters 
in British Colonies are summarised. 
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^^^>^^^^ ^ The Samoan Islands, of which the two largest, Upolu and 
Flanting in Savaii, belong to Germany^ lie only 14® south of fhe equator, 
Samoa. and possess a tropical but very equable climate. Hie usual 

range of temperature is from 68® to 88® F., but extremes of 66® 
to 94® F. have been recorded. Violent wipds and thunder- 
storms are not of frequent occurrence, but severe hurricanes 
sometimes sweep over the islands, though only in every seven 
to nine years. The dampness of the air is not so great as would 
be expected in tropical islands, but it is high enough to meet the 
requirements of all moisture-loving tropical plants.. In the 
rainy season, which lasts from November to March, the air is 
usually almost saturated with water vapour. In the dry season, 
lasting from April to the end of October, the hygrometer shows 
in the morning and evening about 90 per cent, and over of com- 
plete saturation, but at 2 p.m. about 65 to 75 per cent, is 
observed ; this circumstance is very favourable for the drying of 
cocoa and of copra. 

As regards rainfa^, the record kept at Apia extends from 
1890 onwards, and as evidence of prior conditions it is noted 
that only once since 1857 has the food supply fallen short and 
occasioned a famine. The mean annual lainfall for the 13 years, 
1890 to 1902, is 115 in., and the extremes in that period are 
a minimum of 89 in. and a maximum of 163 in. As far as 
quantity is concerned, this minimum fall is sufficient for cocoa 
and plants needing much water, but on the Samoan. coast the 
rain is not well distributed in the course of the year, and there 
are years when periods of drought last too long, and are too 
intense to suit the needs of the cocoa plant. If for two or three 
months in succession the fall is only 0-8 in. per month, the yield 
is very seriously threatened ; for this reason suitable localities 
at higher altitudes should be sought when selecting land for 
cocoa planting, as the rainfall is heavier in such situations. 
rt piust be remembered, however, that at higher altitudes the 
coast variety of cocoa may not grow so well, and that above 
1,600 ft. the plant is likely to fall a victim to parasitic growths 
and other vegetable enemies. 

As the land in Samoa is very variable in its nature, before 
purchasing a plot, it should be thoroughly tested by digging 
numerous holes to examine the soU and subsoil. The cocoa 
tree is deep-rooted, and the most important point consequently 
is the existence of a considerable depth of suitable soil. The 
tap root usually penetrates to a depth of 4|^ to 6 ft., and its 
course must be unimpeded if the tree is to grow to a height and 
maintain a thriving condition, and in times of drought a deep 
tap root enables the tree to draw on the stores of undergrouna 
moisture. Failure has been observed to happen when the root, 
after traversing a layer of loam, reached a sandy layer affording 
only a poor supply of moisture; the disease-resisting power 
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of the tree was diminished, and it fell a victim to a fungus Cocoa 

which attacked its bark. The existence of standing water af ^antiw in 

a depth of 2 ft. has also caused the death of the tree. Soil O|«,ioa. 

extending to a depth of 4^ to 6 ft. is the best; the presence of 

stones is immaterial provided that they do not exceed 50 per 

cent, of the wholie soil, and provided that the tap root does not 

strike against one of them in its descent; the obstruction caused 

by a large stone would be fatal. Oh this account the spot where 

a treci is to be planted should first be examined with the aid 

of an iron bar, and any stones likely to interfere with the root 

should be removed. Healthy trees will live for 35 years and 

more, and if properly treatea will be serviceable for 20 years. 

If this preliminary testing is omitted the tree may grow 

luxuriously for four or five years, and then fail owing to the 

root reaching a sandy layer or striking (m a stone. Thus 

for a safe system of cultivation the preparation of holes for the 

planets is absolutely necessary. 

Owing to the looseness of the Samoan soil, when planting 
cocOa, either as seed or as young plants, it must be well com- 
pressed by treadihg to priBvent any subsequent sinking in of the 
soil, which would be injurious to the young plant. Holes 
should be dug about 2 ft. deep, and the subsoil should then be 
further explored with an iron rod of ^ 1^ in. to 2 in» thickness. 
In planting out the young trees from the nursery, care must b^ 
taken the^t the tap root is not bent or cracked. But little care 
has been bestowed on this in Samoa, and thousands of trees 
can be seen which have sufEered in consequence, the roots 
having been pressed into the planting hole, and the tap root, 
instead of going straight down, has been bent into a curling 
shape or at right angles. This has happened when the planting 
has been left to unskilled natives with inadequate supervision. 
Plants thus crippled grow well at first, but never make healthy 
trees or reach full age, and they only yield 40 or 50 per cent, of 
a full crop. ^ 

The choice of seed for planting is. of the greatest importance; 
the pods selected should not be over-ripe, and should not come 
from too young trees nor from diseased ones. Only seed of the 
best class and free from every fault should be sown. The best 
variety of cocoa bean- to plant is one descended from the trees 
imported by the Q-erman Trading and Planting Company in 
1883 and 1884; it is always known in Samoa as " Criollo," but 
is quite unlike the "Criollo" of Trinidad, surpassing it in 
quality; it is also unlike the " Forastero " cocoa. In fruit, nibs 
and form of tree it most nearly resembles the cocoa of Guate- 
mala dnd Colombia; the beans are said to b^ as good as the 
best South American, and to fetch at Hamburg 50 per cent, 
jnaore than the best cocoa from the Cameroond. The ]^ is of a 
dark red colour and about 6| in. long and 3 J in. thick; a 
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Cocoa smaller form of pod is of a bright red colojir, with orange 

Planting in furrows, and is 6 in. lon^ and 2f in. thick. 

gii]ii^^ As the tree increases m growth pruning is very necessary, 

and suckers should be removed as soon as possible. When 
branching has developed and it is possible to see how the young 
tree is inclined to grow, it should be pruned into a proper shape, 
and only three or four main branches should be allowed to 
develop. The best shape for the tree is still a matter of opinion^ 
but in any case it should be prevented from growing too thickly 
or too high. 

Wherever the cocoa is grown in an exposed position, trees 
to keep off the wind are necessary. For this purpose a strip 
of the original forest may be left, and is one of the best pro- 
tections; it must be fairly wide, or it will not last; a width 
of 45 yards should generally be sufficient, but if the land is 
available 110 yards may be kept and rubber trees can be 
planted in this strip. In the Samoan coast lands shade trees 
are necessary as the dry season often lasts for six months, and 
is very intense ; they are probably advisable, too, at the higher 
altitudes. Forest trees should never be left standing to act as 
shade trees, but for this purpose Alhizzia stipidata may be 
planted ; A. moliLCcana grows more quickly, it is true, but it is 
too easily broken by the wind, and is apt to grow excessively, 
requiring a liberal removal of its branches. There should 
be from 10 to 20 shade trees per acre, but on this point observa- 
tion should be made in each locality, as no fixed rule can be 
made to meet the varying conditions of soil and climate. In 
Trinidad in many places it is the custom to have as many shade 
trees as cocoa trees, the trees being planted alternately. Quite 
recently indiarubber trees, especially Hevea hrasiliensis, have 
been recommended for affording shade. 

The soil of the cocoa fields must always be kept clean, that is, 
round about the cocoa tree; in Samoa the long, dry season is 
very opportune for this work, and the expense involved is 
scarcely a third of that in the Cameroons. Cleaning the land 
must be seen to from the very first, and it is most important 
that the jungle should be completely and properly cut down and 
burnt at the right time, avoiding large ana deeply-burnt 
patches. The stems of large trees can be left to moulder away. 

When the ground is cleared the planting can begin, and 
papaya trees, which will grow nearly everywhere, can be used 
as the first shade trees. As in the cultivation of fruit trees in 
Germany, the provision of well-cleaned land and of shade must 
be seen to for each individual, newly-planted tree. The planter 
must be on the look out for the attacks both of animals and of 
disease, and their causes must be discovered ; they are often due 
to excessive shading, deficiency of light or air, or excessive 
moisture in the soil, and frequently can be easily remedied. 
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The best methods of fermenting and drying the cocoa, and Cocoa 
also the length of time to be allowed for the fermentation pro- Planting in 
cess are still undecided questions. The produce of small planta- Samoa. 
tions is most conveniently treated along with that of other 
planters, and this makes it advisable to have the same variety 
of cocoa grown by all, as different varieties require different 
treatment in the final preparation. 

The question of manuring is a most important one; it is true 
that in the higher lands where the burning of the jungle Has 
afforded a rich supply of ashes to the soil, manuring may not 
be needed at first; but in the lower localities, and especially 
on those fields which have been used recently hj the natives or 
reclaimed from jungle of no great age, the need for manure 
requires to be considered. The soils of Samoa are remarkably 
rich in nitrogen and phosphorus, and the addition of these 
elements may be set aside as not requiring much attention, but 
the question of supplying lime an d po tash to the soil and crop 
has to be carefully inquired into. Whether their application is 
necessary or profitable in a given place can only be determined 
by experiments; the results of soil analyses can only furnish 
hints as to the manure to be applied. Experiments have 
already been made by the German Trading and Planting Com- 
pany, and are again to be undertaken. 

The coral sand of the islands, which is abundant and cheap, 
can be used to supply lime; the wood ashes, too, which can 
sometimes be obtained, contain about 30 per cent, of lime, in 
addition to the more valuable potash. When the cocoa is 
harvested and prepared, the husks and pulp can be returned to 
the soil, but the beans are completely removed, so that the 
potash they contain is lost to the land. 

Cocoa beans, like all fruits rich in carbohydrates, are rich 
also in potash. 100 Samoan cocoa beans were found to weigh 
66'4 grams, of which 7*2 grams (10*8 per cent.) were shells 
and lie remaining 59-2 grams (89*2 per cent.) were kernels. 
The shells contained 5*8 per cent, of ash, in 100 parts of which 
there were 41*6 parts of potash (K^O), 8*0 parts of lime (Ca 0), 
and 19'8 parts of phosphorus pentoxide (PgOg). The kernels 
contained 2*8 per cent, of ash, in 100 parts of which there were 
34*8 parts of potash, 5*2 parts of lime, and 37*5 parts of phos- 
phorus pentoxide. From this it follows that 100 lbs. of cocoa 
beans contain 0*88 lbs. of potash in the kernels and 0*26 lbs. of 
potash in the shells, making a total of 1*14 lbs. of potash. 
Allowing 200 cocoa trees per acre, and assuming that they 
yielded the exceptionally good harvest of 4J lbs. per tree, there 
would be 900 lbs. of beans removed per acre, taking with them 
10^ lbs. of potash. ' This would be the loss if all the husks and 
refuse were returned to the soil, which, however, does not always 
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happen^ and besides this a certain amount of potash is used in 
producing the annual increase in size of the tree, and is conse- 
quently stored away in the wood. This estimate points to about 
20 lbs. of potash as the amount that should be supplied per acre 
in the manure. It could be given by applying about 40 lbs. per 
acre of commercial potassium chloride manure, costing about 
71. 10s. at Stassfurt, in Germany, the place of manufacture ; in 
addition fo this, the cost of freight would have to be allowed for. 
If good wood ashes were procurable about 200 lbs. of them 
would give the requisite 20 lbs. of potash ; but if they had been 
exposed to rain or wet, the valuable potash in them would have 
been washed out, as it is present in a soluble state. 

This manuring may be expected not only to supply food to 
the tree, but also to improve the physical condition of the soil 
and increase its power of retaining moisture in dry weather. 
It should be applied in the dry weather when the weeding of 
the plantation is undertaken, and should be hoed into the 
surface of the soil extending to a distance of about 3 ft. froin 
the stem all round, and this area should be covered with a layer 
of dead weeds to protect the soil from drying. As the upper 
portion of the tap root is surroundered by a thick web of crown 
roots, which lie close under the surface, any hoeing must always 
be done very superficially and with great care to avoid injuring 
the roots^ 

It is hoped that the experiments which are now being carried 
on in Samoa according to Prof. Wohltmann's directions will 
yield results of great value for the guidance of cbcoa planters!. 



UTILISATION OF INDIAN COTTON SEED. 

A consideratble amount of attention is now being directed in 
India to the problem of improving the cotton industry in that 
country. In connection with this subject an interesting report 
has recently been issued by the Director of the Agricultural 
Department of India dealing witli the possibility of utilising 
to better advantage the cotton seed now produced there. 
("Agricultural Ledger,'' 1903. No. 9). This report contains 
much information which will be important to other countries 
in which cotton cultivation is being prosecuted. 

It is pointed out in that article that the export of cotton seed 
from India increased from 43,485 cwts. in 1899-1900 to 3,974,000 
cwts. in 1902-1903, this rise being attributed to the remunera- 
tive price which cotton-siBed oil now commands in the European 
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markets. It is underatood that the seed at average Indian Utili8ati,on 
prices can be profitably exported when the price of cotton-seed rf indian 
oil in Enjgland is 20Z. or more per ^on. . Cotton 

Begardijng th,Q freig^ijl; ^^d other charges for exporj;. of cotton Seed. ] 

seed, the follo^^ring esti,mate of expenses per ton is given: — 

Per ton. 

Initial cost in Bombay 3.6 

]Preig)b.ii ohaxges, Bombay to Hull. . . 13 0, 
Bags, commission, insurance, &c. ... 12 6 



4 15; 



Egyptian cotton seed is the chief competitor with Indian 
seed in European markets. The former commtods a higher 
price, as it contains a larger percentage of oil, and has no 
adherent " fuzz '' or '* velvet " ; further, the cake obtained from 
it is considered a safer cattle food as it is more easily digested. 

From a report by Professor Gilchrist of the Durham College 
of Agriculture, on the comparative feeding value of nnde- 
corticated cakes made from Egyptian and Indian Cotton seed;; 
it appears that the latter is less palatable and contains more 
woolly fibre, but in view of the fact that the Indian cake is about 
10s, per ton cheaper at Hull (according to recent quotations), 
it is considered that the results as a whole are in favour of the 
Bombay cake. 

"With reference to the above, it is remarked that Indian 
cattle do not appear to object to the woolly character of the 
seed, and that the hard, woolly cake made f rom jindecorticated 
Indian cotton seed may popsibly be more safely given to 
English farm stock whilst grazing on succulent grass in the 
summer season than when fed with dry food in winter. 

From comparative analyses, it is shown that undecorticated 
cotton-seed cake made in India contains less moisture but more 
oil than English-made samplei^. 

Cotton seed has always been a valuable agricultural product 
in Egypt and India. In the latter country it has long been 
regarded as 2^ specially ffood food for milch and work cattle. 
The percentage of oil which it contains makes it a safe food, 
notwithstanding the high percentages of husk and woolly 
fibre. Hie cattle of cotton districts in the Central Provinces 
and the Deccan are finer than those of other districts largely 
owing to their being fed with cotton-seed cake. 

In America, oil mills equipped with the newest machinery 
for delinting, hulling and pressing the seed are now extensively 
established. The refined oil is- largely used there in the 
preparation of butter and lard substitutes. It is also utilised 
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for the manufacture of soap and salad oil^ which are chiefly 
employed locally. The cake is exported to some extent, but is 
also used in the coimtry as cattle food and as a manure. 

The introduction of American methods into India would from 
an agricultural point of view be preferable to a large export of 
cotton seed, if the by-product cake is entirely kept in the 
country. The export of oil removes nothing which would add 
to the fertility of the land, whereas the use of the oil-cake as 
cattle food or directly as manure would be beneficial. Exten- 
sive exports of cotton seed not only remove a valuable cattle 
food, but cause a direct loss to the average cultivator in districts 
where ginning factories are established. 

The quantities of oil seeds exported from India during 1901- 
1902 and 1902-1903 were as follows: — 



Kind of Oil Seeds. 


1901-2. 


1902-3. 


Linseed ... 
Kape seed 
Sesamum 
Ck>tton8eed 
Poppy seed 
Earth nuts 


:::!:: 


Cwts. 
7,328,000 
6,925,000 
2,447,000 
2,036,000 

934,000 
1,086,000 


Cwts. 
6,328,000 
8,927,000 
3,733,000 
3,974,000 

966,000 
1,036,000 



Commenting on these figures, the author says that it is 
possible that these exports are more profitable to those con- 
cerned than if oil industries were fully established in India, 
because the cakes obtained are worth much less in India than 
in Europe. 

In the larger villages of India excellent feeding cakes are 
prepared by pressing oil seeds such as sesamum, ground-nut, 
niger-seed, safflower and rape-seed, but cotton-seed cake is 
practically unknown, as this cannot be profitably prepared by 
native methods. 

At Lahore and Akola (Berars) hydraulic press mills capable 
of treating cotton seed have, however, now teen established. 

In connection with experiments for the improvement of 
Indian cotton, the Director of Agriculture has investigated over 
one hundred indigenous and a large number of exotic varieties. 
The comparative values of the different varieties are shown by 
tabulated results for the number of seeds per tola, and the 
percentage quantities of oil and crude fibre contained in the 
seeds. By a comparison of these figures it is noticeable that 
the cotton races grown in the Central Provinces and the 
United Provinces are, taken as a whole, superior, so far as seed 
is concerned, to those of Madras and Bombay. It is impossible 
to compare in a reliable way these figures with average analyses 
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of American or Egyptian seed, as the percentage of oil varies Utilisation 
considerably in different varieties and under different condi- of Indian 
tions; but it is stated that some samples of American and Cotton 
Egyptian cotton seed contain as much as 10 per cent, more oil Seed, 
than the seed of any Indian variety, and average samples at 
least 5 per cent. more. 

The effect of acclimatisation on exotic varieties Of cotton seed 
was shown to be deleterious as regards seed production: the 
seed gradually becomes smaller, and that of acclimatised 
plants was found on analysis to contain less oil and more crude 
fibre than the indigenous varieties. 

Eegarding yield of oil, it is stated that Indian cotton seed 
would give a yield of 13 per cent, of oil if treated by proper 
machinery, and to test this conclusion samples of Indian 
seed have been sent to America for trial in the mills established 
there. Shipments of the seed have also been sent to Hull to 
test the suitability of English machinery for the treatment of 
Indian cotton seed. 



NOTICES OF SOME RECENT UNOFFICIAL 
PUBLICATIONS. 



The New South Africa : Its Value and Development. By 
W. Bleloch. Pp. xvL + 435. (London : William Heinemann, 
1901.) 

This work gives an account of the economic resources of the 
Transvaal and Orange River Colony and the possibilities of 
their development under British rule. The various goldfields 
are described together with the rate of production of the gold 
and the processes employed for its extraction. The gold laws of 
the late South African Republic are examined. An account 
is given of the coalfields and of the prospects of the coal industry 
of the Transvaal. 

The other mineral resources of the country, including 
diamonds, iron, silver, lead, copper, zinc, tin, cobalt, platinum, 
mercury, antimony, mica, building stones, &c., are also dealt 
with. * 

Attention is also given to the agricultural resources of the 
Colonies, the immigration question, the dynamite monopoly, 
the past and present administrations, and the characteristics of 
the TJitlander, Boer, and native populations. 

The book contains numerous illustrations and maps. 
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Notices <rf Goi-D Cqasx Kative . Institutions. By Casely Harford* 
soma rocoB,^ Pp.xyi!»+ 418. (London: Sweet and Maxwell, 1903.) 
XTnofficial xhe author, who hag practised foiN some years at the Gold 

Pablicar Coast Bar, gives an account in this boob of the (^oiistitntion rf 
tions. the native races inhabiting the Gold Coast territory. - The 

general co-ordination of the native communities is simple : these 
consist of villages, provinces and states. Each village has its 
head man, each province its chief, and each state iti^ king. 
Over the combined group of states which form a Federal JUni(m 
is one of these kings ; such, for instance, is the constitution of 
the Fanto Union. The office of Kin^ is not hereditary, but 
elective, and in his perron the king comlnnes the chief executive 
officer, the head military leader, the first magistrate, and the 
president of the legislative board. A special office in ccmnection 
with the king's court, or even attached to the suite of a head 
chief, is that of ** linguist," or spokesman. He is a general 
court functionary, uniting the offices of herald and gold cane, 
and is, in fact, the confidential adviser, or acts as the representa- 
tive of his chief. This office, rather by nature than by 
ordinance, is generally hereditary. The writer has a very 
high opinion of the intelligence of the natives and the satis- 
factory working of their institutions, and upon this bases his 
criticisms — ^favourable and adverse — of the attitude displayed 
by different governors in their dealings with the native rulers. 

Commercial Geography of the World, outside the British 
Isles. By A. J. Herbertson, M.A., Ph.D., F.R.S.E. (Chambers' 
Commercial Handbooks). Pp. 268. (London and Edinburgh: 
W. & R. Chambers, Ltd., 1903.) 

This books forms the continuation of the same author's " Com- 
mercial Geography of the British Isles," published in 1899. 
Its object is, so far as possible, to interpret, as well as to record, 
the most important geographical phenomena of economic 
significance. The book is divided into two parts : the first deal- 
ing in outline with the economic conditions of the world in 
general, the second in fuller detail with those of selected typical 
regions. In Part I. the author treats of the influence of 
physical features — ^the distribution of land and water, and 
variations of climate, showing their bearing on the distribution 
of plant and animal life ; and he deals with the relative values, 
sources of supply, and uses of the various minerals. Having 
thus discussed the fundamental distributions which largely 
determine the conditions of human life and commerce, he pro- 
ceeds to indicate the chief manufacturing areas of the world; 
and to review the meanp.of cpminunication and transport in 
different parts of the globe. The first jwirt concludes with a 
chapter on ma^ as a jH*p^up€^y of wealth, ^iid examines the eftect 
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of material snrroniidiii^ on the intensity of man's work, the Notices of 
influence of thought and ingenuity in increasing his productive some recent 
powers, and the effect of human associations- in promoting and Unofficial 
hindering economic and especially commercial development, publica- 
The earlier chapters of Part II. are devoted to regions producing ^^ 
on the whole mainly raw materials, and discuss the physical 
conditions, economic products, means of communication, and 
internal and external trade of British North America, 
Australasia, India and Ceylon, Central Africa, and Inter- 
tropical South America, and the insular and peninsular lands 
between the Tropics. The later chapters treat of countries with 
moderate or extensive industrial development, beginning with 
the simpler, such as the Chinese, Japanese, and Kussian 
Empires, and progressing through the lands bordering on the 
Mediterranean to countries of more and more complex, economic 
development, including France, the Alpine and Danubian lands, 
the German Empire, the Low countries, the Scandinavian 
countries, and the United States of America. The appendix 
contains statistical tables derived from " The Statesman's Year 
Book'' for 1901, 1902, and 1903, or compiled directly from 
official returns. 

St. Helena : The Histobic Island, FRok rrs discovery to the 
PEESENT DATE. By E. L. Jackson. Pp. 343, witii photographic 
illustrations. (London, New York and Melbourne: Ward, Lock 
& Co., Ltd., 1903.) 

The first part of this book, which is devoted to the history and 

feography of the island of St. Helena, records its discovery in 
502 by Juan de Nova Castilla, the Commodore of a Portuguese 
fleet, and gives details of its successive utilisation by Portu- 
guese, Dutch, and British as a store island for ships from India, 
China, and the East up to the time of the opening of the Suez 
Canal. The topography of the island is minutely described, 
and full particulars are given of its natural features, of its 
imique vegetation, and of its native and acclimatised animals. 
Extracts from the records and from letters which passed betw^n 
successive governors of the island and the home authorities 
afford an insight into the early laws relating to the tenure of 
land, and into the social and economic condition of the people 
throughout their history. 

: AUSTRALIND : WANDERINGS IN WESTERN AUSTRAUA AND THE 

Malay East. By Henry Taunton. Pp. xi. + 247. (London : 
Edwin Arnold, 1903.) 

The author describes his experiences of travel and life on up- 
country sheep and cattle stations, first in the Nibi-nibi country, 
which lies some 30 miles inland from Champion Bay, and subse- 
quently in the Murchison River, Sharks Bay, Roeboume, 
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Notices of King's Sound, and Eimberley districts, where he spent nearly 

some recent seven years in fishing for mother-of-pearl shells and for true 

Unofficial pearls among the islands ofE the north-west coast of Western 

Publica. Australia. 

. tions. Nyasaland. under the Foreign Office. By H. L. Duff, of the 

British Central Africa Administration. Pp. xvi. + 422, with 

illustrations and map. (London : George Bell & Son, 1903.) 

The portion of Central Africa described in this volume com- 
prises the whole of the British Central Africa Protectorate, and 
is not restricted, as the title might suggest, to the territories 
bordering on Lake Nyasa. The author's official connection with 
the administration of the Protectorate dates from the beginning 
of 1898, and during his early residence in the country, he was 
stationed successively in the three districts of the Shir6 High- 
lands — Zomba, Blantyre, and Mlanje — and then at Nkata Bay 
on Lake Nyasa, after which, in 1900, he was appointed to take 
charge of the Zomba district. 

The first two chapters contain a brief review of the circum- 
stances which resulted in the proclamation of a British Pro- 
tectorate over the territory in 1891, and its subsequent history 
up to 1898, after which the story assumes the form of a personal 
narrative, in the course of which an account is given of the 
scenery and the conditions of life in the country. The flora and 
fauna are described in a separate section, special attention being 
given to the insects, reptiles and big game; and a chapter is 
devoted to an account of the organisation of a hunting expedi- 
tion. The author appears to have made a particidar stuay of 
the ethnology of the different native races which inhabit 
the country, and he gives an account of their tribal 
organisation, their physical, mental and moral qualities, their 
rites, customs, religion and superstitions and their industries. 
A sketch of the Government of the Protectorate is also given, 
with special reference to its attitude towards the natives. The 
volume concludes with a brief account of the religious missions 
in the country, and a reference to the adjoining territory of 
North-Eastern Rhodesia. 

Basutoland: its Legends and Customs. By M. Martin. 
Pp. viii. + 174. (London : Nichols & Co., 1903.) 

The authoress of this book spent 1891 and the ten following 
years in Basutoland. She lived in various parts of the country, 
and haying acquired the language, had opportunities of study- 
ing the inner life of the people and their habits and customs 
from birth to marriage and death. These observations she 
records. together with some Basuto legends; she also gives an 
account of their history and of the events that led to Basutoland 
being placed directly under the Imperial Government. 
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INDIAN AND COLONIAL COLLECTIONS. 



RECENT ADDiriONS. 



The Indian and Colonial Collections of the Imperial Institute 
are devoted to the illustration of the economic products and 
commercial resources of India and the Colonies. These Collections 
are contained in the galleries situated behind and running parallel 
to the main building of the Institute. The arrangement is 
geographical, the galleries being divid«^d into '* courts " each of 
which is usually assigned to one particular colony. 

Fairly representative exhibits of the products of many of the 
Colonies have been available to the public for some time, whilst 
others are now being arranged. 

Many of the Sections are at present receiving additions and 
undergoing complete re-organisation and re-arrangement, in co- 
operation with the Colonial Governments, in accordance with a 
general scheme to render them of greater value for technical purposes 
and be a means of extending general knowledge of the Colonies 
and their economic resources, and to assist persons desirous of 
emigrating, in gaining information about the conditions and mode 
of life in the Colonies, as well as for illustrating the progress of 
applied science in the utilisation of economic products. 

General information regarding each colony is being provided 
by means of geographical, geological and meteorological maps and 
special maps indicating the distribution of the principal crops, 
minerals, etc. ; whilst specially prepared tabular statements are 
employed to illustrate data supplied by the Governments con- 
cerned regarding area, population, revenue and expenditure, and 
trade, with details relating to the relative values of the more 
important products. The specimens of the products are classed 
in the first instance as vegetable, animal or mineral, and subdivided 
according to their uses; vegetable products falling into such 
groups as food-stuffs, timbers, gums, resins, and drugs. 

As far as possible samples of the finished article as produced in 
the Colony will be exhibited together with the raw material, and 
intermediate stages. Photographs are being employed to illus- 
trate characteristic scenes in the cultivation, collection or manu- 
facture of products and by means of specially drawn up labels, 
concise information is being provided as to properties, uses, aijd 
supply available. 

When this work is completed it is hoped that each Court will 

S've an accurate representation of the economic resources of a 
)lony, and that the Collections will prove an important factor 
in extending public knowledge of the Colonies, and in furthering 
their economic development. 
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Straits Settlements and Federated tfalaj States. — Considerable 
progress has been made in the re-orgariipation of this Court, on a 
plan prepared last year by Professor Dunstan, which was approved 
by the Government of the Straits Settlements, by whom the work 
of collecting and preparing'in the Cotony the new exhibits required, 
was entrusted to Mr. H. N. Ridley, M. A., Director of Botanic 
Gardens and Forests at Singapore. Much assistance has kindly 
been given by Mr. Leonard Wray, F.Z.S., Curator of the Govern- 
ment Museum at Perak, whilst on leave in this country. 

The Straits Court is being re-modelled in accordance with the 
general scheme for the improvement of the Collections, the object 
in view being to render the exhibits of greater value to commercial 
men, for educational purposes, and as a means of bringing to 
public notice recent developments in economic research. To this 
end the specimens have been thoroughly overhauled and a represen- 
tative series selected for exhibition. Temporary labels have been 
added giving information describing the collection and manufacture 
of important products, and the local uses of other products, many 
of which do not appear as exports. These temporary labels are 
being replaced as rapidly as possible by fuller, specially prepared, 
printed labels, ajad when this work is completed it will be possible 
for the visitor to learn, as completely as the specimens allow, the 
method of cultivation, collection and manufacture of the pax)d,ucts, 
and the uses to which they are put. 

The tin industry has received special treatment in view of its 
paramount importance, and a complete series of specimens and 
photographs, illustrating the modes of occurrence of the tin ores, 
the methods of mining and smelting, have been placed on exhibi- 
tion with full descriptive labels. Specimens illustrating the appli- 
cation of tin to the native manufacture of articles of every-day use, 
such as bowls, tobacco boxes and trays, have been received recently 
from Singapore, and have been placed on exhibition in the 
Court. 

The geology^ of the peninsula is illustrated by a set of 
specimens with notes on the occurrence, geological age, and 
economic importance of the several formations. 

Rice, sago, sugar, rattan canes, gutta-percha, rubbers, dammar, 
resins, fibres, gambier and other tanning materials, dye stuffs, 
spices, &6.,' are similarly represented by selected specimens and 
descriptions of their collection, manufacture and uses. 

Statistical tables showing the area, population, revenue, expen- 
diture, trade and exports, prepared by the local Government, have 
been placed in the Court. 

An important addition is a large map specially prepared for the 
Court, showing the several Settlements and States under Britidi 
administration, the railways, and other features of interest. 
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British North Bomeo.-^A collectibn of the oommercial products Becant 
of British North Borneo, including timbers, coal, rice, sago, sugar^ AddititaB 
coffee, cacao, pepper, tobacco and cigars, camphor, gutta-percha, to Colloc- 
dammar, resins, cutch and gambier, is on view in the North Gallery, tions. 

British Central Africa Protectotate.— The collection illustrating 
the resources of British Central Africa, situated at the west 
end of the Central Gallery, has been re-arranged and labelled. 
The principal products of the Protectorate are represented ; fore* 
most amongst these being [coffee, which has recently become the 
chief article of export, and of which some good samples from the 
Shir6 Highlands are shown. There are also exhibits of rubber in 
the form in which it is brought in by natives, and of strophanthus 
seeds, a characteristic product of tropical Africa, formerly used a^ 
an arrow poison but now exported in considerable quantity 
to European countries for, use in. medicine. A detailed description 
. of these exhibits was given in the " Imperial Institute Bulletin," 
Vol. I., page 12. . . 

Zanzibar and Femba. — Progress is being inade with the re- 
arrangement of the exhibits in this section. The collection, whicli 
is located at the west end of the Central Gallery, contains samples of 
the clothing worn by the natives, soap, washing blue, and speci- 
mens of agricultural implements : the local produce is represented 
by samples of cloves, chillies and copra. The remainder of 
the exhibit illustrates the trade which is carried on between 
Zanzibar and the mainland. Statistical information concerning 
the trade of the islands is supplied, and the new labels explain 
the nature of the various flrticles which are displayed. 



LIBRART— BECENT ADDITIONS. 

Books and PublicationSy exclusive of Oovernment PMications, 
presented by Pvhlishers and others to the Library of the ImperiaZ 
Institute since SLst Maii'chy 1904. 

Transactions of the Royal Historixjal 

Society. Vol. XVII., 1903 {The Secretary). 

Trade Relations of the British Empire ... By J. W. Root. 

(From the Author). 

Missions to the Punjab and Sindh .. By R. Clark. 

(The Church Missionary Society), 

History of South Africa, 1828-1846 .'.: By G. McCall TheaL 

. (Messi's. Swan, Sonnemchein & Go). 



Digitized by 



Google 



68 ftUPPLlJCSNT TO THB BOARD Off TRADI JOUBNJLL. Jane 30, 1904. 

BtUleiin of the Imperial ImtituU* 

B^cent Elements of MiniDg and Quarrying ... By Sir C. le Neve 

Additions Foster. 

toLilnrary. The Cyanide Process By J. Park. 

(Mesira. Ohae. Griffin & Co.), 
India: Our Eastern Empire By P. H. Gibbs. 

Australasia : The Britains of the Pacific By P. H. Gibbs. 

(^Messrs. CasseU & Co,). 

Growth of English Industry and Commerce By W. Cunningham. 

{Messrs. G. J. Glay & Sons). 

Disinfection and the Preservation of Food By S. Rideal. 

(Sanitary Pullishing Go^). 

Oilfields of Russia By A. B. Thompson. 

(From the Author). 

Treatise on Manures By A. B. Griffiths. 

(Mess7's. Whitaker <k Go.). . 

Wonderful Story of Uganda By J. D. Mullins. 

{The Ghurch Missionary Society), 

Food for the Tropics ... By P. M. MacKnight. 

{Messrs, Thacker & Go.), 

Nile Quest By Sir H. H. Johnston. 

Penetration of Arabia ... By D. G. Hogarth. 

{Messrs. Lawrence & Bullen). 

South American Republics By T. C. Dawson. 

(Messrs. Futnams* Soqis). 

Commercial Geography ... By C. C. Adams. 

{Messrs. Appleton & Go,). 
History of the British Nation ... ... By G. M. Wrong. 

{Messrs. Ai^pleton & Co.). 

Anglo- Afrikander Taal Guide By J. C. Everett. 

{Messrs. Keliher & Co.). 
Journal of the Canadian Mining Institute, 

1903 {The Secretary). 

Paper-makers' Directory, 1904 {Messrs. Mar chant, 

Sing&i' & Co.). 
Natal Directory, 1 904 ... ... ... {Messrs. P. Davis & 

Evans). 

Sand's Sydney Directory ... {Messrs. Gm'don & 

Gotch). 
Stock Exchange Official Intelligence, 1904 {The Seci^etary, Stock 

Exchange). 

Delagoa Directory, 1904 ' ... {Messrs. A. W. Bayly 

&Go.). 
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SCIENTIFIC AND TECHNICAL 
DEPARTMENT . 

I.-REPORTS ON RECENT INVESTIGATIONS. 

ROCKS AND MINERALS FROM BRITISH CENTRAL 

AFRICA. 

At the instance of H.M. High Commissioner and Consul- 
General for British Central Africa, a series of mineral and rook 
specimens was collected in various districts of British Central 
Africa in 1900 and forwarded to the Scientific and. Technical 
Department of the Imperial Institute, in order that they might 
be identified and thosB of probable economic importance 
chemically examined, so that some knowledge might be gained 
of the little known geology and mineralogy of the Protectorate. 

As the collection included a large number of rock specimens^ 
which, though of no immediate economic value, w^ere of great 
interest in aSording some information as to the geological struc- 
ture of the country, they were submitted to a geologist for 
determination and classification. 

It has long been known that as a whole the formations of 
the southern portion of the African continent bear considerable 
resemblance to tho6e of peninsular India, and the specimens 
were therefore referred to Mr. T. H. Holland, Director of 
the Geological Survey of India, then in Eneland, who was 
asked for his opinion as to their probable mode of occurrence 
and significance in indicating the character of the formations 
which are present, as well as the products of economic im- 
portance, they may b(B expected to contain. 

They were at the same time chemically examined in the 
Scientific and Technical Department of the Imperial Institute, 
and where it seemed desirable analyses were made. 

A report embodying the substance of Mr. Holland's notes 
and results of the chemical examination has been despatched 
to the Government of British Central Africa, and from this the 
present summary has been compiled. 

The specimens may be arranged in the following groups, 
according to the formations from which they appear to have 
been derived : — 

(1) Oranitoid gneiss, 

(2) Upper group of schists and gneisses, 

(3) Transition azoic shales and sa)idstones. 

(4) Intrusive gahbro and decomposed peridoiites. 

(5) Gondwana rocks. 

(6) Trap flows and hasic dyJces. 

(1) The granitoid gneiss. — This group rarely contains 
minerals of economic importance. It is represented in this 
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collection by B^hiotite granit© of a pommou type .from the 
Marimba District oil the west coast of Lake Nyassa. 
Apparently this belongs to the rockft referred to by Livingstone 
{Missionary Travels j London, 1857), as forming large masses in 
the highlands to the Trest of the Batoka country. 

'<2) Upper groap of schists and gneisses. — These rocks fre- 
quently contain valuable mineral deposits, and to them may be 
referred the specimens of crystalline, limestones and iron ores 
in this collection. 

The iron ores resemble those of India, and are composed of 
?i mixture of magnetic and haematite. The specimens were 
obtained from the following localities : — (1) Western slopes of 
Manganic Hill, near Mlangeni; (2) the bed of the Mapora 
River, Lower Shire District ; (3) six miles west of the Chikwana 
main road. 

The first of these contained 69-9 per cent, of metallic iron, 
with 0'023 and 0038 per cent, of* phosphorus and sulphur 
respectively, the second 69-9 per cent of iron, with 0' 010 per 
cent, of phosphorus and 0*008 per cent, of sulphur and small 
quantities of titanium and copper, and the third 70*94 per cent, 
of metallic iron. 

These are, therefore, iron ores of the best quality, rich and 
pure like those of Southern India, but it remains to be seen if 
thefy occur in sufficient quantity and are situated near enough 
to limestone and coal to be worth working or whether it will be 
possible to transport them to a smelting centre. 

The crystalline limestones resemble those which, in Ceylon, 
India and Burmah are associated with the Chamockite series, 
and in which many gemstonies are found. Phlogopite mica also 
occurs, near the junctions between the limestone and Chamockite 
rocks. The Central African specimens contain sphene, pyrites, 
and diop»ide, as is usually the case with these rocks, but show 
no gemstones. These limestones are never found sufficiently 
transparent to be useful for optical purposes. It is, however, 
just possible that erystalline carbonate of lime that could be so 
employed might be found in the amygdaloidal basalts of the 
trap flows. Three of the limestone specimens are from the bed 
of the River Makirenda in the Port Herald district; the fourth, 
which is much purer, is from the Lake Shirwa district. 

The graphitic schists, of which three specimens are included 
in the collection, are too jpoor to be of commercial value, but 
the localities- should be searched for veins of graphite. These 
specimens resemble the graphitic schists which occur in Tra- 
vancore and other parts of peninsular India Hear the junction 
of the Chamockite" series and the crystalline limestone. One 
specimen is from the bed of the River Makirenda in the Port 
Herald district, predumably hear the crystalline lim'es-tones. A 
second is from the Marimba district and the third from the bed 
of the River Tundu in the Port Herald district. 
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To tlie same gi'oup may b© referred the following rocks, ^oc^^s*^^ 
which, however, have in themselves no economic value. MintralB 

Garnetiferous biotite gheiss, from the bed of the Eiver Tundu from 
in the Port Herald district, leptynite (garnetiferous quartz- British 
felspar-granulite) from the sam^ district and from the bed of the Central 
Mapora River in the Lower Shire district. Hornblende gneiss ^^(j^^ 
from the same two localities and hornblende pyroxene-gneiss 
from the bed of the last-mentioned river ; hornblende and hom- 
blende-diopeide rocks from the Anglo^Portuguese western 
boundary and from the beds of the rivers Meikirenda and 
Mapora. Granulitic felspar rock from the bed of the Mapora 
River and garnetiferous amphibolite and quartz epidote schist 
from the Marimba district. 

A number of vein rocks which occur among the specimens are 
probably associated with the schists. They include a talcose 
rock with pyrites* and calcite and a brecciated limestone with 
cavities which, from their shape, must have been formerly 
occupied by specular iron ore; both of these are from the 
neighbourhood of a sandstone ridge near the delta of the 
Zambesi. Specimens of vein quartz were also collected from the 
source of the Tanjazi River and from the beds of the River 
Makirenda, another river in the Port Herald district, and 
the Mapora. Three specimens of quartz and schorl (black 
tourmaline) are probably derived from the coarse granitic 
veins known as pegmatites^ two of these are from the 
west slopes of Mangani Hill and one is supposed to come from 
the Anglo-Portuguese boundary. It is not improbably from 
quartz reefs in the hornblende schists and epidiorites like those 
of the South of India, that the gold has been washed out and 
concentrated in the sand of some of the other rivers. Livingstone 
{op cit. pp, 630, 637) has referred to considerable gold washings 
in the Mbkorozi and Revubu Rivers, which have tributaries 
descending from the Shire country north and north-east of Tete. 

No gold has been detected in the specimens from this group 
of rocks transmitted to the Imperial Institute, but that is no 
reason for discontinuing the search. For this purpose there is 
no better guide than washing the river sands until the source of 
gold is approximately located. The only specimen in the col- 
lection which contains more than a, trace of gold is a decom- 
posed basalt from a mineral vein li^dar the red sandstone ridge 
already referred to. On assay this yielded 1 dwt. 16 grams of 
gold and 1 oz. 17 dwt. of silver per ton. 

(3) Transition azoic rocks. — ^A few of the specimens resemble 
the ancient unfossiliferous rocks of Peninsular India, including 
the Cuddapah, Gwalior, and Vindhyan formations. A dirty 
jasper and a porcellanite from the neighbourhood of the sand- 
stone ridge are common Cuddapah and Vindhyan typ6s. A 
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quai-tzite from the Port Herald district may, also be placed 
here. Some carbonaceous shales from the beds of the Makirenda 
and Mapora Rivers and from the Msalambidwa Hill and the 
frontier near Msalamted Hill might belong either to this group 
or to the Gondwana rocks. 

(4) Intmsive gabbros and peridotites. — ^A coarse-grained 
gabbro from the Tundu River may be referred here, and perhaps 
also the pebbles of ilmenite from the Malaka River in the Lower 
Shire District and the decomposed fragments of felspar with 
pyrrhotite from the bed of the Makirenda River. Specimens 
from the neighbourhood of this river and from the bed of the 
Mapora River resemble the products of the decomposition of 
peridotites in South India. There the peridotites contain 
valuable veins of magnetite and in one case chromite. A speci- 
men of serpentine from near the source of the Lilonjwi is 
probably an altered peridotite, but it is doubtful with what rocks 
it was associated. 

(6) Gondwana rocks. — ^The coals present the peculiar charac- 
ters of the Gondwana coals of India, and although this is not 
in itself sufficient evidence for safe correlation, there is little doubt 
from what is definitely known of German and Portuguese East 
Africa that these really belong to the Gondwana period. 

From an economic point of view these are the most important 
specimens in the collection, and a detailed expert examination 
of the coal-bearing areas ought certainly to be carried out. It 
may be added that analyses made at the Imperial Institute 
agree exactly with the composition of the coal from the 
Gondwana rocks of India. 

Although the forests supply at present the fuel consumed in 
British Central Africa, coal will in future be needed both for 
the railways and lake steamers. The thickness and extent of 
the good seams should therefore be ascertained as soon as 
possible. 

(6) Trap flows and basic dykes. — ^A large number of the 
specimens are igneous rocks of basaltic types ; some may have 
come from the dykes, but most of them are evidently from trap 
flows, like the Deccan trap of India and the plateau basalts 
of British and German East Africa. It is from these traps that 
the rounded fragments of chalcedony have been obtained. 
They are worthless, but agates of ordinary types which may 
have some small value no doubt also occur. A mass of well 
crystallised scolecite a zeolite mineral is derived from the traps. 

General Remabks. 

The specimens leave much to be desired, both from the 
scientific and economic point of view. Many of them are river 
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pebbles without known origin, and most of them are dainaged Bocks aad 
by weathering. It would be of advantage if larger specimens Minerals 
could be obtained from below the weathered crust of the rocks. f^Qjn 

The results of the preliminary investigation of the collection Byjtish 
of specimens from British Central Africa indicate that that (i^j^^gj 
country deserves systematic exploration for valuable minerals as * xl. 
has already been done in German East Africa. In thid connec- 
tion the materials which most deserve further investigation are 
the pegmatites, which yield valuable muscovite mica in German 
East Africa, the limestones, the coal, washings for alluvial gold, 
graphite, and the iron ores. 



MINERALS FROM NORTH-E^ASTERN RHODESIA 
AND BRITISH CENTRAL AFRICA. 

A series of minerals was forwarded to the Imperial Insti- 
tute by the Acting Deputy Commissioner and Consul for British 
Central Africa, together with a descriptive report compiled by 
the Head of the Scientific Department at Zomba, giving certain 
information regarding those specimens collected in that 
district. 

The minerals were intended primarily for exhibition in the 
British Central African and Rhodesian sections of the Imperial 
Institute, and have been chemically examined in the Scientific 
and Technical Department of the Imperial Institute, in order 
that full information regarding their composition might be 
available for reference and as a basis for valuation. 

.The results of this examination have shown that of the 
four iron ores forwarded, three, viz., Nos. 13a, 13b, and 18 
are of good quality and suitable for smelting. Further in- 
formation should be obtained regarding tEe extent of the 
deposits from which these ores were obtained, in view of the 
possibility of smelting them locally or of transporting them 
cheaply to a centre at which they could be treated. The 
fourth iron ore. No. 13, is of a titaniferous character and there- 
fore probably of little value at present. Reference may 
also be made to the two samples of mica, Nos. 17 and 21, 
which, though oi little value, indicate that better mica might 
possibly be obtained at lower levels of the same deposits. 

The specimens of limestone examined, viz., Nos. 14a and 14b, 
are both comparatively pure, but the former is not likely to 
be foimd in extensive deposits, and the second, owing to its 
pulverulent character, is of little value. 

No comments need be made on the specimens of auriferous 
quartz examined, which, with the exception of the auriferous 
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mica schist (No. 15) containing only a trace of gold, t^ ere all 
from well known reefs already worked. 

Chemical Examination of Minerals. 

Specimen No, 13. — "Iron ore, Lusangazi District, North- 
Eastern Bhodesia." 

Description. — Titaniferous Iron ore. 

Weight. — Six ounces. 

The specimen was compact, homogeneous, and slightly 
magnetic. It possessed a lustrous steel-grey colour, had a 
specific gravity 4*98, a hardness of about 6, and showed a 
semi-conchoidal fracture. 

Analysis, 

per cent, 
^/v .n (Equivalent together to 
• ^qI^oI metallic iron, Fe 56*09 



Ferrous oxide (FeO) 
Ferric oxide (Fefis) 

Alumina (AlgOj) ... 
Manganous oxide (MnO). . 
Cupric oxide (CuO) 
Magnesia (MgO)... 

Lime (OaO) 

Silica (SiOg) 

Titanium dioxide (TiO^).. 

Sulphur (S) 

Phosphoric oxide (P^Og).. 
Water 



I per cent. 

nil 

trace 

nil 

trace 

nil 

nil 

2 ^ .QQ ( Equivalent to titanium 

1 12*65 per cent. 
0-023 

(\^c\A± i Equivalent to phosphorus 
"*'^*i 0-019 per cent, 
nil 



100-05 



These results indicate that this is a fairly rich iron ore. 
Unfortunately, however, ores such as this cannot be smelted 
in blast furnaces, since the presence of titanium leads to the 
production of a highly infusible slag, which impedes the 
working of the furnace. This ore cannot, therefore, be re- 
garded as having any commercial value at present. 
Specimen No, 136^.—" Iron ore from North Eastern Rhodesia." 
Description: Magnetite. 
Weight : Three pounds. . 

The specimen consisted of agglomerated black crystals, of 
magnetite, partially covered with, red ochreous matter. Tlj« 
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mineral was strongly magnetic, had a hardness of about 6, and Muiefaw 
ff^ve an almosjb black streak. Horth- 

Analysis. ^ Eastfetn 

Percent. Ehddesia 

Feme oxide (Fe.0,) ... 71;50| ^^^ ^^^ ^^ 

Alumina (AlA) ... ••• 203 AfricaL 

Manganous oxide (MnO). . . <a»ace 

Cupric oxide (CuO) ... nil 

Magnesia (MgO) ...... 493 

Lime (CaO) .... ... nil 

' Silica (SiOj) . ... ... 9-59 

Titanium dioxide (TiOj) ... nil 

Sulphur (S) 0036 

Phosphoric oxide (PA) , . . 010= Phosphorus, 0042 per 

cent. 
Arsenic „ (AsA)*- ^^ 

Water ... ... ... V2Q- 

> - 99*94 

This is a magnetite of average quality. The descriptive 
letter accompanying these specimens gives no information 
regarding the extent of the deposit from which this specimen 
was taken, nor as to whether the speQimen was representative 
of the whole deposit. In the absence of these data ; and of 
any information regarding the proximity ^f supplies of coal 
wd limestone to the deposit, it is. impossible to say whether 
or not this ore eould be profitably smelted locally. 

Specimen No. 13&.—" Ironstone found on Songani Estate, 
British and East Africa Company, Limited, Zomba District." 
Description: Magnetite. 
Weight : Five pounds. , ^ 

The sample consisted of several pieces, some of which were 
hard and compact, while otKera were vesictilar. The mineral 
Vas black internally, but was lightly cotei*ed by rfed oxide of 
iron. It was strongly magnetic. 
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Per cent. 


Nortb- 

Eattern 

Bhodesia 


Ferrous oxide (FeO) 
Ferric oxide (Fe,0^ 


oA,oA ( Equivalent together to 
- gy.gt-J metalUc iron, 66-80 
( per cent. 


and 


Arumina (A1,0,) . . . 


... 2-08 


BritiBV 


Manganous oxide (MnO) ... 014 


Central 


Cupric oxide (OuO) 


nil 


Africa. 


Magnesia (MgO) ... 


... 0-57 




Lime (CaO) 


nil 




Silica (SiOj) 


... 201 




Titanic oxide (TiO,) 


... 1-83 




Sulphur (S) 


... 0-030 




Phosphoric oxide (Vfil 


) ... 0-055=rPho8phorus, 0024 per 
cent. 




Arsenic (As^Oj) ... 


... nil 




Water 


... 1-08 



100-47 

This is a high grade magnetite, and if the present specimen 
is fairly representative of the quality of the whole deposit and 
the latter is extensive, it should constitute a valuable source 
of iron. The possibility of utilising this ore locally is of 
course dependent upon the proximity of supplies of coal and 
limestone. 

Specimen No, 14a.— "Calcium carbonate from Shirwa Island, 
Z omba District." 

Description : Calcite. 
Weight : 2 J pounSs. 
The specimen consisted of almost pure, crystallised calcium 
carbonate. It was translucent and possessed a slight yellow 
tint, due to the presence of a small quantity of iron. It also 
contained a minute quantity of phosphate. Deposits of this 
character are generally of limited extent, and consequently 
of little economic importance. 

Specimen No. 146. — " Limestone (top surfiwje). Loangwa Eiver, 
East Loangwa District, North-Eastem Rhodesia.'^ 
Description: Shelly limestone. 
Weight : One pound. 
The specimen consisted of grey, pulverulent calcium carr 
bonate, containing fragments of small shells. It was soft and 
very porous. 
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Analysis. 



Ferric oxide (Fe,0)) 
Alumina (Al^Oi) J 
Magnesia (MgO) 
Lime(CaO) ... 

Silica (SiO,) 

Phosphoric oxide (P^Oj) 
Loss by ignition (COjj, 
matter) 



HjO, and organic 





Uinerab 


P«r ceut. 


ttota. 


1-52 


North. 


0-81 


Easttrn 


52-58 


Rhodesia 


0-65 


and 


0-057 


British 




Central 


44-35 


Africa. 



99-97 



This limestone, although fairly pure, would be unsuitable for 
smelting operations owing to its soft and pulverulent condition. 
Similarly lime made from it would deteriorate rapidly, and 
would be of little value for building purposes. 

Specimen No. 15. — " Auriferous mica schist. Lusangazi Valley 
East Loangwa District, North-Eastem Rhodesia.'' 

Description : Massive quartz, containing mica. 
Weight : Two pounds. 

The specimen consisted of colourless, translucent quartz, con- 
taining mica irregularly distributed in segregations or thin 
veins. It contained a trace of gold, but no silver. 

Specimen No. 16a. — 'Quartz. Sassare Reef, North-Eastern 
Rhodesia." 

Weight: Impounds. 

The specimen consisted of vesicular quartz, generally colour- 
less and translucent, but stained in a few places with ferruginous 
matter. It contained 17 dwts. 15-3 grains of gold per ton, but 
no silver. 

Specimen No. 166. — " Rich Quartz, Missale Reef, North-Eastem 
Rhodesia. Supplied by the British South Africa Company." 
Weight: 1 ounce. 

The specimen was a small piece of translucent quartz, con- 
taining about seven grains of visible gold. 

Specimen No.l7. — "Mica (muscovite), from Muchinga Mountains, 
North-Eastem Rhodesia." 

This specimen of muscovite mica was an irregularly shaped 
plate 5| in. by 3 in. by ^ in. in size. It was almost colourless 
and transparent in thin films. It showed no continuous cleav- 
age plane, and the surface was buckled. Such mica is of no 
commercial value, but better material may be obtained at 
greater depths. 

Specimen No. 18. — " Haematite (oxide of Iron), from Muchinga 
Hills." 

Description :■ HsBmatite. 

Weight: 2 ounces.- 
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Tke specimen consisted of almost pure ferric oxide. 
dark red colour, and gave a bright red streak. 

Analysis. 

Per cent. 



It hfid a 



Ferrous oxide (FeO) 
Ferric oxide (FegO^j) 

Alumina (AljO^) ... 
Manganous oxide (MnO) . 
Cupric oxide (OuO) 
Magnesia (MgO) ... 
Lime(CaO) 
Silica (SiOg) 
Titanic oxide (TiOg) 
Sulphur (S) 
Phosphoric oxide (.P2O5) . 

Arsenic ( AsgOj) ... 
Water ... ... 



C 
90 



•73 r 

•69 1 



'Together equivalent to 
Metallic iron, 64*05 
per cent. 
174 
nil 
0^08 
trace 
nil 
4-00 
nil 
trace 

0055 Equivalent to Phos- 
phorus 0*021 per cent, 
nil 
2*75 

This is a haematite of good quality, containing only small 
quantities of phosphorus and sulphur. If the deposit of this 
ore is extensive and is favourably situated with regard to 
supplies of coal and limestone, or if the ore can he transported 
cheaply to a smelting centre, it should be a valuable source of 
iron. 

Specimen No, 19. — "Quartz — ordinary. Missale Reef, North- 
Eastern Rhodesia." 

Weight : 4 ounces. 
The specimen was a piece of translucent, massive quartz, 
showing specks of gold. It contained 91 ozs. 9 dwts. 8 grains of 
gold per ton, but no silver. 

Specimen No. 20.^ — "Quartz. Ordinary Sassare Reef, North- 
Eastern Rhodesia." 

Weight: — 4 ounces. 
The specimen consisted of translucent, massive quartz, 
associated with a large amount of ferruginous matter. It con- 
tained 4 ozs. 11 dwts. 11-2 grains of gold per ton, but no silver. 
Specimen No. 21.— Biotite Mica fram Muchinga Hills, North- 
Eastem Rhodesia." 

The specimen consisted of black biotite mica, 3*8 in. by 1*6 in. 
by 14 in. in size. In thin films it was translucent, and was 
olive green in colour by transmitted light. Th6 cleavage was 
fairly well developed in parallel planes, but on attempting to 
detach thin plates the mineral broke into sittall scales. Such 
mica is of no commercial value, but better specimens may be 
found in other parts of the deposit, especially at greater depths. 
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VEGETABLE PRODUCTS FEOM BRITISH 
CENTRAL AFRICA. . 

This collection of vegetable products was forwarded to the 
Imperial Institute from British Central Africa by H.M. 
Acting Deputy Commissioner and Consul, together with a 
descriptive report, compiled by the Head of the Scientific 
Department, Zomba, giving an account of the origin and pro- 
duction of the several materials included in the collection. 
The products were primarily intended for exhibition in the 
British Central. Africa section of the Colonial collections of 
the Imperial Institute, and in this connection a preliminary 
description of them has already been given in the Bulletin 
(vol. i., 1903, page 9). It was also requested in the accom- 
panying letters that, where possible, commercial valuations of 
the products should be obtained and communicated to the 
authorities for the information of the planting and trading 
community of the Protectorate. Such of the products as 
appeared to be of special interest were therefore chemically 
examined in the laboratories of the Scientific and Technical 
Department of the Imperial Institute, and full information 
having thus been obtained with regard to their composition 
and properties, they were submitted to brokers and to tech- 
nical experts for commercial valuation. The results of that 
work are given in detail in the succeeding sections of this report. 

Particular attention may be directed to several of these 
products, which appear to be of special interest. 

Tea, — The six samples of tea forwarded were of very good 
quality ; they contained from 3-08 to 3*68 per cent, of caffeine, 
which is about equal to that contained in Indian teas. It 
was impossible, unfortunately, to judge of the aroma of these 
teas owing to their having absorbed the odour of the tobacco 
with which they had been packed. They were valued at from 
5^d. per lb. for dust " f annings " to 7^d. per lb. for "orange 
pekoe." It is probable that teas grown in British Central 
Africa would be readily saleable, and in view of the fact that 
the consumption of tea is extending rapidly on the European 
continent, the cultivation of this product might well be 
extended in the Protectorate. In this connection it may be 
mentioned that there is a large demand for green tea in the 
United States, which is at present almost entirely supplied 
from China and Japan, although of late a fair quantity of 
Ceylon green tea has also been sold there. It might be worth 
while, therefore, for planters in British Central Africa to en- 
deavour to produce a g^reen tea suitable for the American 
market, since this would probably prove more remunerative 
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than the manufacture of black teas to be sold in competition 
with the Indian and Ceylon products. 

Tobacco, — The three samples of unmanufactured tobacco 
were found to be very similar in composition to American 
tobaccos. The technical experts to whom they were submitted 
stated, however, that their commercial value could only be 
determined on large trial consignments of from 25 to 50 lb. 
The colour and texture of the leaves were stated to be suitable, 
but their burning qualities appeared to be less satisfactory than 
those of American tobaccos. These reports indicate that with 
a little more care in preparation, tobacco suitable' for the 
English market could be produced in British Central Africa. 

Rubber, — British Central African rubber is already well 
known in Great Britain, but it was thought advisable to 
examine the specimens sent in order that analyses of typical 
samples of this rubber might be placed on record. The samples 
were valued at 35. 2d, to 35. 3cf. per lb. 

Fibres, — The specimen of the fibre of Furcrcea gigantea was 
found to be of excellent quality, and to compare favourably with 
samples of this fibre procured from India, Grenada (West 
Indies), and Victoria (Australia)^ It was valued at 261. to oOZ. 
per ton. 

The specimen of the fibre of Sansevieria cylindrica was less 
satisfactory owing to faulty preparation ; if properly prepared 
its value would be 25Z. per ton. A second sample of this fibre 
more carefully prepared should be sent to the Imperial Institute 
for examination. 

Beeswax, — Three samples of this product were forwarded, of 
which only one had been clarified. This sample was submitted 
to brokers, who reported that it would meet with a ready sale 
here at from 01, lis, 6c?., to 7/. per cwt. It appears that small 
quantities of beeswax are already exported from the 
Protectorate, and in view of the statement made in the descrip- 
tive report accompanying these samples that bees are extremely 
abundant in Nyasaland, some attempt should be made to develop 
this trade. It may be mentioned that about 1,000 tons of bees- 
wax are imported annually into Great Britain. 

Ginger. — The specimen of this product arrived in a damp 
condition, and was therefore not in a satisfactory state for valua- 
tion. It possessed, however, an excellent aroma and flavour, 
and the brokers to whom it was submitted stated that it would 
probably be worth from 32^. to 33^. per cwt. if exported in a 
properly prepared state. 

Chemical Examination. 
Tea. 
The six samples of this product were grown at Mlanje and 
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prepared without the aid of machinery. Unfortimately, owing ^f!f 
to the samples having been packed along with tobacco, the tru© Products 
aroma of the tea was masked by that of tobacco. ^^^ 

The samples were chemically examined in the Scientific and Britisli 
Technical Department of the Imperial Institute, and the results Central 
of that examination are given in the following table: — Africa. 













Tannin 




Number. 


Description. 

■ 


Moisture. 


Ash. 


Caffeine. 


determined 

by Eder's 

methfxl. 


Soluble 
Extract. 






Per cent. 


Per cent. 


Per cent. 


Per cent. 


Per cent. 


1 


I " Orange... 
fP^koe" ... 


8-26 


5-03 


3-68 


10-5 


26-5 


4 


7-84 


6-28 


3-64 


10-4 


26-4 


2 


1 *• Broken... 

[Mixed" .. 


8-32 


609 


3-35 


9-5 


28-7 


6 


7-77 


5-60 


322 


9-8 


230 


3 


1 •* Dust ... 
] Fannings " 


8-58 


5-20 


3-08 


10-3 


29-6 


5 


8*43 


6-17 


3-19 


10-6 


28-8 



These results show that the samples of tea are of good 
quality. The percentages of ash and soluble extract are, how- 
ever, somewhat lower than those yielded by the best Indiali 
and Chinese teas. 

The samples were submitted to a leading firm of brokers for 
commercial valuation. They reported that the valu^ of the 
teas could only be judged from their appearance since, as has 
been already statejl, their flavour was masked by that of tobacco. 
The infused leaves were moderately bright, and, in the two 
" Broken Mixed " and the two " Orange Pekoes," the leaf 
appeared to have been fairly well manipulated, and contained a 
small quantity of tips. The following values were assigned to 
the samples: — 



No. 1. . 


.. " Orange Pekoe," ... 


about 7d. per lb. 


No. 4. . 


•• » ••• 


„ 7i ra, „ 


No. 2. . 


.. "Broken mixed" ... 


„ 6id.tot)fd.perlb 


No. 6. . 


• • ♦» ••• 


„ 7d, to 71^. „ 


No. 3. . 


.. "Dust fannings" ... 


„ 5^^. „ 


No. 5. . 


Tobacco. 


n oja. „ 



These samples consisted of two specimens of tobacco leaf, and 
three varieties of manufactured tobacco, the latter being 
described as (a) " pipe tobacco," (b) " cigarette tobacco," and (c) 
" smoking mixture." 

One of the samples of tobacco leaf (No. 3) was grown at 
Mlanje. It consisted of (a) rougher leaves which were in good 
condition, of uniform colour, with a length of 20 inches and a 
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VegelftHe wiJdtli of 8 inches, . and probably suitable for tbe mannfao- 
JProduets tnre of pipe tobacco ; and (6) smooth thin leaves of a tinifonn 
from medium brown colour, length 17-19 inches, and width 7-10 

British inches, suitable for the manufacture of cigars. 

Central ^^e other sample of tobacco leaf (No. 4) consisted of leaves 

Africa! 20-24 inches long, 7-10 inches wide, medium brown in colour 

and badly cured,, being marked with green patches and white 

spots. 

The following. tabl'e gives the results of the chemical analysis 

of these samples of tobacco leaf in the Scientific and Technical 

Department of the Imperial Institute : — 





Percentages calculated on the dritd 
material. 




Tobacco No. 3. 


Tobacco- 
No. 4. 




Pipe leaf. 


Cigar leaf. 


Moisture (at 100° C) 

Total ash 

Pure ash (free from carbon and silica) ... 

Silica 

Nicotine (by Kissling'a method) 

Starch and sugar 

Acidity 


10-05 
19-36 
18-22 ^ 

0-82 

4-7 

Nil. 
Neutral., 


9-91 
18-49 
17-92 

0-26 

3-9 

Nil. 
Neutral. 


10-11 

19-64 

18-02 

1-08 

5-9 

Nil. 

Faintly 

alkaline. 



These results correspond closely with the average figures 
obtained for American tobaccos, and indicate that, so iki as 
chemical composition is concerned, the tobaccos are of good 
quality. The small proportion of silica in the ash shows that 
the leaves contained little or no sand. ■ 

Samples of these leaf tobaccos, together with the results of 
the chemical exapiination, were submitted to a leading firm 
of tobacco ^manufacturers. They reported that the commercial 
values of the tobaccos could only be determined with any 
approach to accuracy by testing a quantity of not less than 
25 to 50 lb. The colour was regarded as fairly satisfactory, 
and the texture of the leaf was stated to resemble that of 
certain American tobaccos, althqugh its burning quality did 
not appear to be so good as that of Kentucky tobaccos. If, 
however, proper methods of cultivation knd curing are adopted, 
it is not anticipated that there would be much difficulty in 
finding a market for these tobaccos. In .order to develop this 
trade with the United Kingdom, it would be necessary to -ship 
a few bales of the different grades so that manufacturers might 
have an opportunity of testing the different qualities of the 
tobacco on a commercial scale. 1 
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Rubber. VegretaWe 

In the accompanying report it is stated that " the exhibit of Products 
rubber is one of good quality, obtained from the vines of the from '■" 
indigenous Lahdolphias." The specimen itself was labelled Britisli 
as follows : " Rubber as collected and offered for sale by the Central 
natives of British Central Africa." AMca. 

The sample weighed about 4 lb., and consisted of small 
liemispherical pieces, ranging up to 1 J inches in diameter, 
which were evidently balls of rubber cut in two to facilitate 
drying. The balls had been formed by winding narrow strips 
of rubber on a central mass. The external colour varied from 
light to dark reddish-brown, the flat surface usually presenting 
a mottled appearance, and some of the pieces showed a white 
moist centre when cut open. The rubber appeared to be of 
good quality ; it was free from stickiness and exhibited good 
elasticity and tenacity. A small quantity, of extraneous 
vegetable matter, chiefly pieces of bark, was present. 

As some of the pieces were considerably darker than others, 
two separate samples were selected for analysis: — 

A. Light coloured pieces. 

B. Dark coloured pieces. 

These gave the following results on analysis: — 





Sample as received. 


Calculated for dry 
material. 




A. 
Light. 


B. 
Dark. 


A. 

Light. 


B. 

Dark. 


Moisture 

Caoutchouc ... ... 

Resin .1. 

Dirt 


Per cent. 

1-6 

87-6 

4-7 

6:3 


Per cent. 

1-3 

89-7 

4-8 

4-2 


Per cent. 

88-8 
4-8 
5-4 


Per cent. 

91-0 
4-8 
4-2 


Ash included in dirt ... 


0-6 


0;8 


0-6 


0-8 



These results show that the light and dark coloured pieces 
are practically identical in composition and are of good quality, 
ihe percentage of resin being low. 

Samples of the rubber have been submitted for commercial 
valuation to brokers, who were inforiae(i of the results pf the 
chemical examination. They describe the rubber as good, clean 
ball, and value it at 3s., 2d. to 3s. 3d. per lb. on the London 
market. 

This rubber from British Central Africa is already well 
known in commerce, but it was fliought that it would be in- 
teresting to. subiiiit the sample to chemical etxetmination, so that 
its composition might be recorded for future reference. . ' 
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FiBBES. 

Furcrcea gigantea. 

Furcrcea gigantea^ the plant from whicli Mauritius liemp is 
derived, is stated in the accompanying descriptive report to 
have been introduced into British Central Africa and found to 
grow well there. 

This sample of the fibre was supplied by the Scientific 
Department at Zomba. It was clean, fairly white in colour, 
and had a staple about 40 inches in length. 

The results of its chemical examination in the Scientific and 
Technical Department of the Imperial Institute are eriven in 
the following table, and are there compared with those obtained 
with specimens of the fibre of Furcrcea gigantea received from 
Southern India, Grenada, and Victoria. 





B.C. A. 
sample. 


S. Indian 
sample. 


Grenada 
sample. 


Victoria 




sample. 




Per cent. 


Per cent. 


Per cent. 


Per cent. 


Moisture 


8-7 


9-8 


10-2 


11-6 


Ash 


M 


.» 


2-4 


2-3 


Loss on (a) hydrolysis 


100 


12-4 


14-9 


130 ' 


„ (J) hydrolysis 


14-5 


14-6 


220 


23-6 


„ acid purification 


1-7 


1-7 


3-8 


5-6 


,) mercerisation 


8-7 


11-4 


160 


16-2 


Oain on nitration 


381 


40-7 


340 


34-0 


Cellulose 


75-8 


77-7 


77-8 


722 


Length of ultimate fibre in mm... 


2—5 
(average 
3-6) 


2—6 


1—5 


1-3 



It is evident from these results that this sample of fibre is of 
excellent quality. In its chemical behaviour and composition 
it closely resembles the specimen from Southern India, whilst 
it is distinctly superior to those from Grenada and Victoria. 
It is less susceptible to the action of alkali than any of the 
other samples as shown by the smaller losses sustained on 
mercerisation and hydrolysis, and it is therefore in a more useful 
and durable condition. 

Representative specimens of this fibre have been submitted 
to brokers for commercial valuation. They report that the fibre 
is clean, of fair strength and colour, but rather short, and is 
worth from 26Z. to 30Z. per ton. 

Sansevieria eylindrica. 

This plant is said to occur in all parts of the Shire Highlands« 
but most abundantly at Mlanje, where it grows vigorously. 

This sample of the fibre was supplied by Mr. H. Brown, of 
Mlanje. It was of a pale yellowish colour and fairly clean, but 
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was rather coarser than the Furcrsea fibre and not so strong, p^ ^- ^^i^ 
Its staple had an average length of 5 ft. 3 in. wottucw 
In the following table the restilts of its chemical examination "^™ 


in the Scientific and Technical Department of the Imperial Brittsli 
Institute are compared with those of tne fibres of other species of Central 
Sansevieria, . which have also been examined in this AMca. 


Department : — 




Sa/M&Heria 


Sarisemeria 


Sansevieria 


Sansevieria 




eylindrica. 
from B. C. A. 


zeylanica, 
from Assam. 


zeylanica, 

from 
Grenada. 


ffuineensjs. 




from Sierra 
. Leone. 




Per cent. 


Per cent. 


Per cent. 


Per cent. 


Moisture 


11-4 


9-4 


95 


10-6 


Ash 


1-6 


0-7 


1-4 


0-4 


Loss on (a) hydrolysis ... 


18-8 


11-8 


11-9 


8-9 


„ (Jf) hydrolysis 


27-7 


14-9 


17-2 


13-9 


„ acid purification ... 


2-75 


1-4 


0-8 


1-8 


„ mercerisation 


7-9 


11-6 


145 


8-6 


Gain on nitration 


36-7 


33-5 


28 6 


29-6 


Cellulose 


79-1 


75-6 


72-7 


78-0 


Length of ultimate fibre 


3— 6-6 


1-6— 3-5 


1—5 


1-6—5 


in mm. 


(average 4-7) 









These figures show that in certain points, viz., percentage of 
cellulose and length of ultimate fibre, this sample of the fibre of 
Sansevieria eylindrica is superior to those of the other species 
examined. It is, however, more readily attacked by alkaline 
hydrolysis and is, therefore, likely to be less durable. 

The brokers report that the sample has not been well prepared 
and is of uneven strength, but that, if properly prepared, its 
average market value would be about 25Z. per ton. A second 
sample of this fibre, more carefully prepared, should be sent to 
the Imperial Institute for examination and valuation. 

Beeswax, 

Three specim^ens of beeswax were forwarded, two of which 
represent the product as offered for sale by the natives, whilst 
the third is a clarified sample. It is stated that bees are 
extremely abundant in Nyasaland, and beeswax already figures 
among the exports, but that much larger quantities could be 
readily produced. 

The clarified sample was selected for commercial valuation. 
It was in the form of thin circular cakes, about 6 in. in diameter, 
and from a quarter to three-eighths of an inch in thickness, 
and was quite free from visible impurities. The brokers report 
that they consider it to be a genuine specimen of purified bees- 
wax, and that consignments of similar quality would meet with 
a ready sale in the London market at prices from Ql, lis, 6d. 
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Vegetable 

Products 

from ;. V 

British 

Central 

Africa. 



to 71. per cwt.; They recommend that the wax liliould be 
shipped in 'blocks of 90 to 100 lb. each, cased in gunny, as 
sucn ^ckages are preferred by buyers in 'this oo^ntrjTi . , i: i 

It IS evident from thisi report that clarifred bec^sw^x i rofldj. 
British Central Africa will fetch good prices in the Itoudoix 
market, and there is no reason why the exports of tbis. product 
should not be largely increase. 

Ginger. 

It is stated in the report that small quantities of ginger are 
met with at several estates in British Central Africa, but that 
no attempt has yet been made to grow it upon a commercial 
scale. Ginger could be easily cultivated in the country, how- 
ever, and as its preparation for the market involves little trouble 
it was thought that a price of 305. to 6O5. per cwt. would be 
sufficient to induce planters to take the matter up. 

The specimen of ginger submitted did not arrive in a very 
suitable condition for commercial valuation. It was very moist 
and soft, and probably had not been dried sufficiently before 
packing. It possessed a very good aroma, however. The best 
pieces were selected and were submitted to brokers, who were 
asked to indicate as far as possible the probable value of the 
ginger if in good, condition. They report that ginger must be 
quite dry in order to be safeable in the London market, and 
think that the value- o:f the sample, if properly dried, would be 
about 32^. or 335. per cwt. 

In view of this report it isi desirable that a larger sample 
should be collected and forwarded for further examination and 
valuation. Care should be taken to thoroughly dry the sample 
before despatch. It would then be possible to determine the 
precise value of the product. 

Gum. 
This material is stated in the accompanying descriptive 
report to be collected by the natives from several different trees 
which have so far not been identified. 

The sample consisted of about 1 lb. of small fragments of 
translucent gum, varying in colour from light yellow to deep 
brown. It had a slight odour of acetic acid, but possessed no 
peculiar taste. 

On analysis the following results were obtained : — 

Percent, 

Amount soluble in water ... ... 32*8 

Moisture ... ... ... ... ... ... 15*6 

Ash (magnesium and calcium carbonate with a 

trace of ferric oxide) ... ... ... ... 2*57 

The portion of the gum insoluble in water swelled up into a 
translucent jelly in contact with this liquid. 
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This gum resembles those obtained from the Indian tree Vegetable 
Cochlospermum Gossypium and the Australian plant Sterculia Products 
acerifoUd in bein^ only partially soluble in water and in from 
slowly evolving acetic acid when exposed to the air. A number gji^gj^ 
of gums of this type are at present being investigated in the n^-x-g^i 
Scientific and Technical Department of the Imperial Institute, 
with a view to the discovery of a commercial method of utilising '^^^^*' 
them. 

Insoluble gums of this class have at present no commercial 
value unless they can be obtained, like the well-known insoluble 
tragacanth gum, almost free from colour. 

Cotton. 

Two samples of cotton were received for examination. 

One of these samples (No. 11) was supplied by the British Cen- 
tral Africa Scientific Department, and is said to have been grown 
in the vicinity of Zomba. It was somewhat harsh, of a yellowish 
colour, with occasional bufE-coloured stains, contained frag- 
ments of broken seeds tofjether with a few whole seeds, and had 
a staple 24 to 32 mm. in length. 

The other sample consisted of wild cotton from Norths 
Eastern Rhodesia, and was supplied by the British Soutk 
Africa Company. It was fairly silky, had a staple of 23- 
33 mm., and had not been ginned. Its colour was uneven and 
varied from white to yellowish, with occasional buff-coloured 
stains. 

Both samples have been submitted to brokers for commercial 
valuation. 

With regard to the specimen from British Central Africa, it 
is reported that the cotton is perished wherever the reddish 
stains occur, and that the staple, although of fair length, is 
irregular and coarse. Its value is given at about bd, per lb. 
on the spot. 

The specimen of wild cotton from North-Eastem Rhodesia is 
also said to be perished where stained. It is probably worth 
about 4^ lb. on the spot. 

The brokers add that the above valuations are based on the 
assumption that the seeds would be removed and the cotton 
properly cleaned. They state that the seed itself, freed from 
the cotton, would probably be worth about 4Z. 5*. per ton. 
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HEMP AND COTTON FROM SOUTH AUSTRALIA. 

These samples, consisting of Sisal hemp, bowstring hemp, 
Mauritius hemp and cotton were forwarded by the South 
Australia Chamber of Manufactures (Incorporated) to the 
Commercial Intelligence Branch of the Board of Trade, and 
were transmitted to the Imperial Institute for examination and 
valuation. 

The sanaples have been examined in the Scientific and 
Technical Department of the Imperial Institute, and have also 
been submitted to leading firms of brokers for commercial 
valuation. The samples of Aemp were too small to admit of a 
complete chemical examination being carried out. 

Sisal Hemp {Agave rigida var. sisalana). 

This sample consisted of white, strong fibre with a staple of 
average length, 40 inches. On chemical examination it 
furnished the following results : — Moisture, 8-8 per cent. ; ash, 
0*7 per cent.; cellulose, 79'1 per cent. A comparison of these 
results with those yielded by specimens of Sisal hemp cultivated 
in other Colonies and already examined in the Scientific and 
Technical Department, is given in the following table: — 

Source. 
South Australia 
Bahamas 
Trinidad 

New South Wales 
India (Saharanpur) 

From these figures it is seen that the present specimen fur- 
nished a low proportion of ash and a high proportion of cellu- 
lose ; it is, therefore, of good quality and likely to be durable. 

The brokers reported that the fibre was of good length and 
colour, fairly strong, and worth from 3bl. to 38Z. per ton on 
the London market. 

Bowstring Hemp (Sansevieria zeylanica). 
This specimen was clean, of good colour, and had an average 
length of 38 inches. It yielded the following results on chemical 
analysis: — Moisture, 8-1 per cent. ; ash, 0*4 per cent. ; cellulose, 
80-9 per cent. In the following table these results are compared 
with those furnished by specimens of this fibre grown in other 
Colonies which have been examined at the Imperial Institute : — 



Koistnre 


Ash 


CeUnlose 


percent. 


per cent. 


per cent. 


8-8 . 


.. 0-7 . 


.. 791 


12-8 . 


.. 4-4 . 


.. 75-9 


11-6 , 


.. 10 . 


.. 77-2 


9-8 . 


.. 1-6 . 


.. 77-7 


91 . 


.. 0-8 . 


.. 82-4 



<j 


Moistir; 


Ash 


Cellulose 




percent. 


per cent. 


per cent. 


South Australia 


... 81 


... 0-4 . 


.. 80-9 


Assam 


... 9-4 


... 07 . 


.. 75-6 


Grenada 


... 9-5 


... 1-4 . 


.. 72-7 


Straits Settlements 


... 99 


... 07 . 


.. 75-9 
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These numbers show that the present sample yields a very Hemp 
low percentage of ash, and contains an unnsually large proper- and Cotton 
tion of cellulose, and on these grounds is to be regarded as of from South 
good quality. Australia. 

The brokers reported that it was a soft, fine fibre, but somewhat 
deficient in strength, and of the value of 33L to 351. per ton. 

Mauritius Hemp {Furcrcea gigantea). 

This sample was of fair colour, but had not been so carefully 
prepared as the two preceding samples; its staple was about 
5 ft. in length. The results obtained on chemical examination 
were as follows: — Moisture, 8-5 per cent.; ash, 1*4 per cent.; 
cellulose, 74-5 per cent. In the following table these figures 
are compared with those yielded by specimens of Mauritius 
hemp from other countries which have been examined in the 
Scientific and Technical Department of the Imperial Institute. 





Moisture. 


Ash. 


Cellnlose. 


Source. 


Per cent. 


Per c^nt. 


Per cent. 


South Australia 


. 8-5 .. 


. 1-4 .. 


.. 74-5 


Southern India 


9-9 .. 


— — 


,. 77-7 


Grenada 


10-2 .. 


. 2-4 ., 


.. 77-8 


Victoria 


11-6 .. 


. 2-3 .. 


.. 72-2 


British Central Africa. . . 


. 8-7 ., 


.. 11 . 


.. 75-8 



In this case the cellulose is somewhat below the average, 
and, on this account, the fibre is probably of a less durable 
character. The brokers reported that the fibre is very long", 
but of poor colour, roughly prepared and weak. Its value 
on the London market is from 28Z. to 30Z. per ton! 

Cotton {Gossypium harhadense). 

It is stated that this specimen is probably of the " Sea 
Island'' variety, but that its quality is inferior since the plants 
from which it was gathered were several years old and their 
cultivation had been neglected. The sample was clean and 
white, and the length of staple 1*2 to 1*5 inches. 

The brokers reported that the cotton was silky, but irregular, 
and that it was inferior to American " Sea Island " cotton. 
It was regarded as worth about 7^d. per lb. at the present 
time. 
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COTTON FBOM NORTH-EASTERN RHODESIA. 

These samples of cotton, grown near Mirongo Station, in the 
Senga eountiy, were received bv the British South Africa Com- 
pany from the Administrator of North-Eastern Rhodesia, and 
were transmitted to the Imperial Institute for examination and 
commercial valuationi. 
• They have been examined in the Scientific and Technical 
Department of the Imperial Institute, and have given the 
following results : — 

No. 1. Labelledy " Mirongo-Senga, June, 1903." — This sample 
was of creamy colour with a faint reddish tinge, the staple 
was soft, silky, and of good length (1*2 — 1*4 inches). The 
cotton was valued by brokers at 7f d. to 8d. per lb. (February, 
1904). 

No. 2. Labelled, " Katumbi-Senga, June, 1903." — This cotton 
was of good creamy colour, but the staple, though of fair length 
(1*3-1*5 inches), was weak and irregular. This sample was 
valued at 7|-d. to 7|d. per lb. (February, 1904). 

No., 3. Labelled, " Mirongo-Egyptian, June, 1903." — ^This 
specimen was silky, soft to the touch, and of a pale reddish- 
brown colour. It was not so strong as this cotton grown in 
Egypt, the staple was rather irregular, and its length was 
1*3-1-5 inches. The sample was valued at 9>\A. per lb. 
(February, 1904). 

No. 4. Labelled " Katumhi-Egyptian, June, 1903." — This 
cotton resembled No. 3, but was rather paler in colour; the 
staple was " neppy," less silky than that of No. 3, and had a 
length of 1-3-1*5 inches. It was valued at 8fd. per lb. 
(February, 1904). 

These results indicate that these cottons are of grood quality, 
-and that their cultivation in North-Eastern Rhodesia is likely 
to prove successful. 
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A SUPPOSED KAURI RESIN FROM QUEENSLAND. 

This sample of resin was forwarded to t^ie Imperial Institute 
by the Agent-General for Queensland with the request that its 
eommercial value might be ascertained. In the letter accom- 
panying the sample it was stated that the material was 
" thought to be a species of Kauri/' and that it was obtainable 
in fair quantities in Queensland. The resin has been examined 
in the Scientific and Technical Department of the Imperial 
Institute and has given the following results: — • 

The sample consisted of a single rounded block, weighing 
about three pounds, composed of a bright yellow transparent 
resin, with a number of dark streaks and opaque patches scat- 
tered throughout its mass. The material had a pleasant, 
aromatic odour, especially when freshly broken. It was almost 
completely soluble in alcohol and ether, slightly soluble in 
benzene, and very slightly so in chloroform. 

The specific gravity of the resin was 1*0543, it furnished on 
ignition 013 per cent, of ash, and its acid number was 136*6. 

These results indicated that the material was quite different 
from New Zealand Kauri resin, since the latter is only partially 
soluble in alcohol and ether, and in general has an acid number 
in the neighbourhood of 101. 

No information regarding the botanical origin of the Queens-p 
land product was forwarded with the sample, but the similarity 
in the chemical properties of this material to those of the resin 
known commercially as " Australian sandarac " indicated that 
these two products might have a common origin. Australian 
sandarac occurs in commerce in the form of small light yellow 
tears, and is obtained from various species of Callitris, the most 
important of these being Callitris calcarata and Callitris 
verrucosa. 

This similarity of the Queensland resin to Australian 
sandarac is shown by the following comparative statement of 
the principal constants of the two resins : — 



Specific 
gravity. 



Acid 
Number. 



Solubility. 



Qneensland resin ... 
Australian sandarac 



1-0543 

1-060 



136-6 
135-8 



Soluble in alcohol and ether 



The chemistry of the resin of Callitris verrucosa was made the 
subject of a special investigation in the Scientific and Technical 
Department of the Imperial Institute in 1901, the results of 
which were published in the " Journal of the Chemical Society," 
1901, p. 1,144, and this work has now been repeated on the 
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A supposed Queensland resin. The quantity of the latter sent for examina- 

EaoriBesin tion was too small to permit oi an exhaustive investigation of 

from its constituents, but conclusive evidence has been obtained that, 

Queensland. 1^^ ^^^ resin of Callitris verrucosay it consists essentially of 

pimaric and callitrolic acids. It may, therefore, be assumed 

provisionally that the Queensland resin is derived from a species 

of Callitris, and that it may be regarded as a sandarac. 

Commercial valttation. 

Sandarac resin is principally employed in the manufacture 
of varnishes. For this purpose African sandarac obtained from 
Callitris quadrivalvis is regarded as the best of the commercial 
varieties, and is worth from 6O5. to 70*. per cwt. Australian 
sandarac, which is stated to be principally obtained from New 
South Wales, occasionally appears on the English market, and 
recently, owing to a scarcity of the African product, has been 
in slight demand at about 355. per cwt. 

The African and Australian sandaracs so far met with in 
commerce occur in characteristic, elongated, light yellow 
^' tears " quite different in appearance from the large block 
form in which the Queensland resin was aent. The latter, 
owing to its unusual form, would probably not be saleable at 
quite so high a price as the ordinary " tear " form of Australian 
sandarac, and at first it is unlikely that more than 25^. to 30^. 
per cwt. could be obtained for it. 

It may be pointed out that there is practically no difference 
in composition between the Australian and African sandarac 
resins, and that the lower prices obtained for the former are to 
be ascribed principally to the irregularity and deficiency of the 
supply from Australia and the consequent want of knowledge 
of this product among manufacturers using sandarac in this 
country. 



PODSX)F C^SALPINIA CORIARIA (" DIVI.DIVI '') 
FEOM INDIA. 

This sample of the pods of Ccesalpinia coriaria, known com- 
mercially as " divi-divi," and employed as a tanning material, 
was received at the Imperial Institute from the Officiating 
Eeporter on Economic Products to the Government of India, 
and has been examined in the Scientific and Technical Depart- 
ment of the Imperial Institute as a part of the general investiga- 
tion of Indian tanning materials now being carried out. 

Two samples, Nos. 8026 and 8028, of Indian "divi-divi" 
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have already been examined in this Department, and the results Pods of 
of that examination are published in the volume of Technical CsBsalpinia 
Eeports and Scientific Papers (p. 191) recently issued by the coriaria 
Imperial Institute. ("Divi- 

Chemical Examination. Divi") 

Thei present sample, No. 18,545, weighed about one pound, ^^^ India, 
and consisted principally of husks with a few small unbroken 
fruits containing one or two minute black seeds. The husks 
were brown in colour ; they were from one to two inches in 
length, and were usually curled into broken irregular flattened 
spirals. The sample presented on the whole the appearance 
characteristic of the " divi-divi " of commerce. 

The material was chemically examined in the usual manner 
and gave thcj results shown in the following table, which also 
contains for convenience of comparison the results obtained in 
the Scientific and Technical Department with the two samples 
of Indian " divi-divi " previously examined, and with a specie- 
men of this tanning material received from Qu-eensland in 1898. 

" Divi-divi " jpods. 



Indian samples. 




Queensland 
sample. 

.. 51-4 


No. 18,545. No. 8,026. 

Tannin (calculated on the 
material dried at 105^0. 45-4 ... 197 ... 


No 8,028. 
, 32-8 . 


Total soluble matter ... 68*5 ... 65-9 ... 


, 46-0 . 


.. 68-3 


Moisture 13-3 ... 12-8 .., 


13-1 . 


.. 15-9 


Ash* 2-6 ... 31 ... 


3-3 . 


.. 2-2 



* Principally calcium carbonate with a little ferric oxide and silica. 

It will be seen that the present sample of " divi-divi " is of 
much better quality than either of the previous India samples, 
containing, as it does, more tannic acid and more matter soluble 
in water. 

It may be added that the aqueous extract obtained from the 
pods was of a pale brown colour, and would probably furnish a 
leather of a satisfactory light colour, but the sample supplied 
was insufficient to permit of the investigation of this point. 

The "divi-divi" of commerce is principally obtained from 
South America, and contains on the average from 40 to 45 per 
cent, of tannin. The commercial value of such material at 

f resent is from 81. 10s, to IIZ. per ton, and it is probable that 
ndian " divi-divi " of the same quality as the present sample 
would sell readily at this price. 
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"MPAI" EUBBER FEOM AMATONGALAND, NATAL. 

This sample of rubber was forwarded to the Imperial Institute 
for examination in the Scientific and Technical Department. 

The rubber was labelled " ' Mpai ^ rubber, sample No. II., 
A. and M. 3839/1903," and had been obtained from Maputa, 
Amatongaland. In a minute by the Conservator of Forests, a 
copy of which was supplied, it is stated that the rubber is be- 
lieved to be the product of a Ficus, the species of whicb has not 
yet been determined. The plant, however, is said to be identical 
with the tree referred to by the Amatongaland Rubber Com- 
mission under the native name " Mfubu." The Commissioners 
reported that this tree is only found in the heavily timbered 
swamps along the coast, principally around Kosi Bay, and they 
were of opinion that it would probably prove to be a most valu- 
able rubber tree. 

It is desirable, therefore, that steps should be taken to deter- 
mine the botanical identity of this tree, which is known by the 
two names, " Mpai " and " Mfubu.*" 

It is pointed out by the Conservator that this Ficus is not 
the only rubber tree in Amatongaland, as Landolphias and 
other rubber-yielding plants occur there. The Scientific and 
Technical Department of the Imperial Institute has already 
examined and reported on two samples of rubber from the 
Maputa district, but no information was supplied regarding 
the botanical origin of these specimens, nor were they described 
by vernacular names. They were quite different in character, 
however, to the present specimen. 

The sample of " Mpai " rubber submitted for examination con- 
sisted of a flat, elongated cake which weighed about 35 grams. 
It was light-brown externally, but the freshly-cut surface was 
less coloured and showed a pinkish tinge. The material could 
be easily indented with the finger nail, and exhibited very little 
elasticity but considerable tenacity ; it had a somewhat fibrous 
structure, resembling that of gutta percha. When placed in 
warm water it softened a little without becoming sticky, and 
could then be readily drawn out to a considerable length, but 
the elasticity was only very slight. 

The physical properties of the material seem to be inter- 
mediate between those of true rubber and gutta percha, a com- 
mon feature of ihe products yielded by species of Ficus, but 
in composition, as shown by the analysis recorded below, it 
is much more closely related to rubber. 
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The chemical examination furnished the following resxQts : — " Mpai* 

Sample as Calculated for B^*«r 

received. dry material, from 

Per cent. Per cent. 

Moisture 28*4 ... — 



Eesin ... 
CaoutchoDC ... 

Dirt 

Ash included in dirt 



49-9 
19-6 
2-1 
079 



69-6 
27-4 
30 
MO 



ABiatiPSa- 



The material, therefore, consists principally of resinous sub- 
stances, which form 69*6 per cent, of the dry material, whilst 
only 27*4 per cent, of true caoutchouc is present. The isolated 
caoutchouc was not very strong, but was quite free from 
stickiness. 

The sample was submitted for commercial valuation to 
brokers^ who were informed of its chemical composition. They 
report that the material would be suitable for certain technical 
purposes, and that sales could probably be effected at about 
10^. or lid, per lb. 



ETIBBEE OF LANDOLPHIA KIRKII EJIOM AMATON- 
GALAND, NATAL. 

Two samples of rubber prepared in Amatongaland from the 
" Ibungu " vine, Landolphia Kirhii, were forwarded to the 
Imperial Institute, and a report upon their composition and 
commercial value was requestedr It-wae^ fltated that this rubber 
is being collected in some quantity at the present time. 

The specimens received for examination consisted of two 
half-balls of rubber which were identical in appearance and 
general characters. They bore no distinguishing marks, and 
were consequently denoted A and B to facilitate reference. 
The balls were light pinkish-brown externally, but were deep 
reddish-brown within. The rubber was quite dry, and only 
contained a small amount of foreign vegetable matter; it was 
not sticky, and exhibited very good elasticity and tenacity. 

b2 
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Bubber of The chemical examination in the Scientific and Technical 

LandolpMa Department of the Imperial Institute furnished the following 

Zirkiifrom results: — 

Amatonga- 

landySTataL 





Sample A. 


Sample B. 




As 


Calculated for 


As 


Calculated for 




received. 
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Caoutchouc 


80-1 


86-8 


75-7 


83-3 


Besin 


6-9 


7-5 


10-3 


11-8 


Dirt 


5-3 


6-r 


4-9 


5-4 


Ash included En dirt 


0-31 


0-33 


0-37 


0-40 



These analyses show that so far as chemical composition is 
concerned the rubbers are of good quality, especially sample A, 
which contains a very much lower percentage of resin than B. 
This variation in the amount of resin was the only difference 
which could be detected between the two samples. Both had 
evidently been carefully prepared, and their physical characters 
were exceedingly good. In composition they compare very 
favourably with other samples of rubber derived from LandoU 
phia Kirkii which have recently been examined at the Imperial 
Institute. 

The rubbers were submitted for valuation to brokers who 
report that consignments represented by these specimens would 
command a very ready sale, and would probably realise as much 
as 45. per lb., in the London market at the present time, when 
fine Para rubber is quoted at 4^. 9>d, per lb. 
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GENERAL NOTICES RESPECTING ECONOMIC PRODUCTS AND 
THEIR DjJiVELOJPMENT. 

THE PEINOIPAL PETROLEUM RESOURCES OP THE 

BRITISH ExMPlRE.* 

Part II. INDIA. 

The existence of mineral oil at various points in extra- 
peninsular India and tke immediately adjoining areas was well 
established for many years before serious efforts were made to 
work the deposits on a large scale and according to European 
methods. It must be remembered, however, that the oil-fields 
of Upper Burma, which are by far the most important, were 
not included in the political limits of Ihdia till the annexation 
of the country in 1886. 

Until comparatively recently there was only a very limited 
demand for petroleum in India since vegetable oils were almost 
universally used for illuminating purposes. Th^ last thirty 
years have, however, witnessed a remarkable growth in the con^ 
sumption of this commodity, and both imports and production 
have increased rapidly. 

In the financial y^ar 1875-1876 (terminating on the 31st of 
March), which is the first for which import statistics are avail- 
able, the imports amounted only to 621,580 gallons, and the 
entire produce of India and Upper Burma cannot have much 
exceeded two million gallons, some of which was ^exported. In 
1884-5 the imports from over sea had risen to 27,306,999 
gallons, the local production for the same year exceeding two 
million gallons. 

The imports of oil into India were at first principally of 
American origin, but in recent years Russian petroleum has 
been imported in increasing quantities. 

Since 1890 the amount of crude mineral oil produced in th© 
different provinces of India has been jpublished in the " Statis- 
tics of Mineral Production " in India. The figures for the 
period 1897-1902 are given in the accompanying table : — 

Production of Mineral Oil irt India, 1897-1902. 



Production 
in 


1897. 


1898. 


1899. 


1900. 


1901. 


1902. 


Burma " ... 

Assam 

Punjab 


18,875,530 

222,077 

2,041 


18,424,403 

647,965 

1,610 


32,309,531 

623,372 

1,104 


36,974,288 

758,049 

1,«74 


49,441,734 

631,571 

1,812 


54,848,980 

1,756,759 

1,«49 


Total ... 


19,099,648 


18,973,878 


32,984,007 


37,729,211 


60,075,177 


56,607,688 



* Pa At I. of this article f dealing ivith the petroleum- resources of Canada 
appeared in the Imperial Institute Bulletim^ Vol, /., 1903,^. 183. 
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The annual production in India has therefore increased from 
less than nineteen million gallons in 1897 to over fifty million 
gallons in 1902, but nearly two-thirds of the total amount of 
petroleum consumed in the country is still supplied from abroad. 
The amount contributed by Burma is far in excess of the pro- 
duce of the rest of India, though the output of Assam is 
beginning to assjume importance. 

Upper Burma. 

Nearly the whole of the Indian supply of mineral oil has 
been and still is obtained from an area of about 350 acres lying 
a mile and a half to tbe east of Yenangyoung, on the River 
Irrawadi. The country forms a plateau rising to about 360 ft. 
above the level of low water in the river and. intersected by 
ravines which are sometimes as much as a hundred feet in 
depth. The strata are probably of Miocene age. They form 
an anticlinal whose axis runs north 30^ west, and south 30^ 
east, sloping gently down in each direction so that th^ struc- 
ture of the country is that of an elongated dome. The surface 
is formed by sandy beds known as the Yenangyoung series, 
having a thickness of fifty or a hundred feet and containing no 
oil. Below them is an alternation of clays and sands the total 
thickness of which is unknown ; it is^ from th^ese interstratified 
sands that the oil is obtained, most of it at a depth of from 200 
to 350 ft. 

There were two areas worked by the Burmese, that to the 
south near the village of Berne is already approaching ex- 
haustion ; the other, close to Twingong, is still yielding well. 
The intervening ground was believed by the native workers to 
be barren, but many of the wells which have been drilled near 
Xhodai^ig have proved to be highly productive. 

WibIIsi >y^re first drilled by modern methods in 1887, soon 
after, the annexation. Those which were successful yielded from 
a hundred to a. thousand gallons a day ; none of them flowed 
at the surface. 

Th^ oils from the Yenangyoung field aire of a dark greenish 
colour when exan^ined by reflected, light and are almost opaque 
to transmitted light. l?he character' of the oil varies greatly 
from well to well, the specific gravity ra^ging from 0-860 to 
0-956. 

There I are two principal varieties, one with high specific 
gravity and viscosity, and a inciting point o| about 80° F., but 
containing scarcely any solid hydrocarbons, while the other has 
a comparatively low specific gravity and contains a large pro- 
portion of solid paraffin. 

Mineral oil is also found at'Yenangyat, eight miles south of 
Pagan and fifty-four miles north-north-west of Yenangyoung 
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ou the oppoeite side of the Irrawadi, where there is a similar but The 
sharper synclinal. The wells worked by the Burmese in this field Principal 
are shallow and yield little oil. After the annexation wells were Petroleum 
drilled in this field also, and in one case a yield of 175 jgallons Besources 
a day was obtained. In 1898 there were 17 wells in this field, ^f ^^ 
A considerable amount of gas is met with. Some of the wells bj^^ji 
flowed at the surface when oil was first struck, and in two cases -p-^-^-g 
they continued to do so. The oil has a specific gravity of about ^ * 
0-823, and contains a considerable amount both of the solid and 
of the more volatile liquid hydrocarbons. 

Oil also occurs at Minbu, about 18 miles below Yenangyoung, 
where there are mud volcanoes. Other localities in Upper 
Burma are the Yaw country west oi Pagan, the Chindwin 
Yalley north of the same place, and Indwin, some 50 miles 
inland from this. 

Though used occasionally for illuminating purposes, the oil 
obtained in Upper Burma was in former times mainly employed 
for preserving wood. Sometimes it was taken as a medicme, 
or was applied externally for skin diseases. 

It is difficult to obtain satisfactory statistics of the output of 
Upper Burma previous to the annexation. The estimates of 
travellers who visited the Yenangyoung field from time to time 
are very conflicting, varying from about 573,000 gallons (2,300 
tons) per annum, to 23,000,000 (93,000 tons). It is improbable 
that the total produce of Upper Burma ever reached 3,000,000 
gallons. 

Even before the annexation a considerable amount of oil was 
sent down the river to Eangoon. Much of this was shipped 
to Europe, where it was known as Rangoon oil, and was 
employed for lubrication and the manufacture of paraffin 
candles. At the same time solid paraffin, which had been 
formed naturally from the evaporation of the more volatile con- 
stituents, was exported in the form of candles and ornaments. 

The oil was formerly used in India and exported to Europe in 
its crude state, but in 1870 a refinery was erected at Rangoon. 
Owing, however, to political difficulties, the raw material could 
not be obtained from Upper Burma in sufficient quantities to 
make the enterprise a success. 

In 1878-9 only about 526,000 gallons were imported. In 
1885-6 the amount had risen to 1,537,000 gallons, and in 1888-9 
to 2,521,000 gallons. This was -the last year in which returns 
were made of the trade between Upper and Lower Burma. 
Shortly after the annexation the Burma Oil Company was 
formed and erected a factory at Rangoon, where oil from Upper 
Burma is refined in large quantities, the illuminating oil pro- 
duced being sold in the country and the solid paraffin exported 
to Europe. 
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Lower Bijema. 

A few oil-bearing localities occur in the Irrawadi division to 
the south of, and more or less in a line with those of Upper 
Burma. In 1888 there were two wells in the Thayetmyo dis- 
trict which were being worked, and produced 970 gallops a 
year. This oil was viscous oil of Upper Burma, and was said 
to be used for varnishing boats. Oil is also found near Prome 
and at Yenangdoung in the Henzad.a district. 

The most important oil-fields of Lower Burma are those of the 
Arakan Islands. Oil has been found in the Northern Islands, 
Akyab and eastern and western Baranga. It occurs in the 
large island of Ramri, at Likmau and Minbyin on the west 
coast, at Letaung in the south-west, and Kyauk Phyu on the 
north and also in the adjoining island of Cheduba. The oil- 
fields are characterised by numerous mud volcanoes due to the 
action of the gaseous hydrocarbons associated with the oil. 
Petroleum, mud and stones are ejected with the gas. The strata 
consist of lignite-bearing sandstone and shales probably of 
Upper Eocene age. 

The oil has long been collected by the inhabitants between the 
end of the harvest in January and the commencement of the 
rainy season. The yield was, however, very small, the total 
not reaching five hundred thousand gallons a year. In some 
cases the oil rises rapidly into the wells, accompanied by gas ; 
in others it slowly filters in. 

About 1877 two wells were sunk in eastern Baranga to a 
depth of 30 ft., and boring was then commenced. At a 
d^pth of 66 ft. from the surface there was ^n outburst of oil 
and gas ; the one well yielded about 7,000 gallons in the first 
week and afterwards 120 gallons a day : the other yielded 150 
gallons a day after the first outburst. Great efforts have since 
been made to exploit the oil deposits in these islands. In 
1888 there were 38 wells worked by modern methods near Min- 
byin, some of them under Canadian experts. 

The annual production, however, only amounted to 86,728 
gallons. 

At that time there were numerous wells worked by Arakan 
merchants, 45 near Letaung and 124 in the island of Cheduba, 
the total output being 61,816 gallons per annum. There were 
also six wells in East Baranga, under European management, 
which produced 70,000 gallons per annum. In the whole 
Arakan district there were in 1888 43 wells sunk according to 
modern methods which were yielding oil, seven were incom- 
plete and at least 108 had been abandoned as useless. 

The development of this district has since been continued by 
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an Australian company, and good results are stated to have The 
been obtained. Principal 

Much of the Arakan oil has the appearance of sherry, and Petroleum 
can be burnt in lamps in its crude state. The specific gravity Resources 
varies from 0'835 to 0*888, and some of the oil contains as much Qf the 
as 66 per cent, of kerosene of specific gravity 0*815. British 

Assam. Empire. 

Petroleum is found in Assam in coal-bearing strata of Eocene 
age. These are exposed near the foot of the Naga Hills to the 
south-west of the River Brahmaputra. There is a line of out- 
crops on the north-western slopes of the Tipam Hills, a low 
range running from north-north-east to south-south-west, and 
intersected by the Dihing River near Jaipur, and further to 
the south-west by the Disang. 

Another line of outcrops, known as the Makum coalfield, is 
met with further to the east, running east-north-east and west- 
south-west roughly parallel and to the south of the Dihing 
River. It is intersected by the Tirap, Namdang, Makum and 
Dirah Rivers, all tributaries of the Dihing, and then sinks 
below the alluvium near the Tipam Hills; some forty miles 
further to the south-west, the coal and oil bearing strata 
reappear and are exposed in the beds df the Dikhu, Tanji and 
Disa Rivers. 

The first attempt to work the petroleum in this district was 
made in 18G7; oil was struck at 118 ft. and rose to within 
44 ft. of the surface. Altogether eight wells were sunk, which 
yielded 80,000 gallons in 228 days, but the flow was inter- 
mittent, not improbably on account of the presence of water. 
The enterprise was ultimately abandoned on account of diffi- 
culties of transport. About 20 years later, when the country had 
been opened up with railways, drilling operations were com- 
menced at Digboi in the Tipam Hills north' of the Dihing, as 
well as on the Makum coalfield, not far from the Dihing Bridge 
Station. Oil was founB at Digboi at 400 feet, and in larger 
amount at a depth of between seven and eight hundred feet. 
The Digboi oil varies in specific gravity between 0*835 and 
0*845. It contains a large amount of very volatile hydro- 
carbons, as well as a considerable proportion of solid paraffin. 
It solidifies at about 70^ F. In one well a stratum of solid 
black paraffin was met with at a depth of 700 feet. It had a 
melting point of 120^ F. Most of the oil differs considerably 
from that obtained at Digboi. It has a specific gravity of 0*944, 
and deposits no solid paraffin when cooled to 0^ F. There is a 
second higher horizon which yields oil similar to that from 
Digboi. Some of the wells at Makum flowed for a short time 
at the surface. These fields continue to yield oil, and the out- 
put is increasing. The high dip of the strata must have been 
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unfavourable to the preservation of tke oil, and the beds must 
soon reach a depth when they are inaccessible to drilling opera- 
tions. 

Oil has also been observed further to the west, in strata of the 
same age in the southern slo) ej of the Khasi and Garo Hills in 
the angle of the Brahmaputra where it makes a sudden bend 
to the south. 

Punjab. 

Oil bearing strata are found among the Eocene rocks. There 
are two lines of outcrops running roughly east and west, one 
near Rawal Pindi, the other north of Shahpur. 

The only locality that has been worked to any extent is 
Gunda or Sudkal, about 23 miles west of Rawal Pindi. Oil 
wells were first dug in 1861. The principal well yielded at 
first only 5 gallons a day ; on deepening, the amount was in- 
creased, but it never yielded more than 50 gallons in one 
day, and in 198 days in 1870 only 1,963 gallons were obtained. 
About 1880 the total annual yield was rather more than 2,000 
gallons. In March, 1888, a concession was granted to an 
American oil refiner who does not appear, however, to have 
been very successful. In 1889 the yield was only 2,873 gallons, 
which appears to be the maximum amount obtained in any one 
year. A limited supply of oil is still obtained. It appears to 
be employed in gas-making at Rawal Pindi. 

Baluchistan. 

Petroleum occurs at various points in the Eocene beds. One 
locality is in the gorge of the Toi, near Moghal Kot, in the 
Sherani Hills to the west of Dera Ismael Hian, and twelve 
miles south-east of Takht-i-Suleiman. It flows from two holes 
which together yield about 7 gallons a day. Its specific 
gravity varies from 0*811 to 0*821. It is light-coloured and 
mobile, and was ascertained by Mr. T. H. Holland to contain 
about 84 per cent, of illuminating oil, but there does not seem 
much prospect of an abundant supply being obtained. , 

Petroleum also occurs in the neighbourhood of the Bolan 
Pass, at Khotan in the Mari Hills, forty miles east of Sibi 
Junction, where borings were commenced in 1884. 

From the first well 5,000 gallons were obtained in 36 hours, 
and between April and July in 1886, 27,700 gallons of oil were 
s^t to Sibi^ where it was tried on the locomotives. In 1889, 
218,490 gallons were raised, but the rai^s flooded the wells and 
i^early stopped the flow of oil, the monthly output falling from. 
39» OQO. gallons. tp 2,500. After heavy pumping, the yield 
sloiwrly improved till in June 1890 it reached 20,000 gallons a 
n|oiii;ih,;but theiweUs wer^ again flooded in the rainy seaso%^m^. 
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by the beginning of 1831 they did not yield more than enough The 
to supply fuel for the machinery, subsequently further borings Principal 
were made, and 50,000 gallons appear to have ibeen obtained Petroleum 
in 1894. The oil has almost the same specific gravity as water, Besources 
and is very viscous owing to the large amount of bituminous ^f ^^ 
matter it contains. n •« li 

Mineral oils and bitumens are said to be found in Afghanistan 
in the Shah Makhand range. It is also met with in Hazara, •"^'^P*^®- 
Kumaon and Kach, and other localities, in most cases in rocks 
of Eocene age, but none of these occurrences appear to be of 
any importance. 



THE WOELD'S PEODUCTION OF NON-METALLIC 
MINERALS. 

In view of the increasing industrial importance of the non- 
metallic minerals during recent years, a survey of the present 
sources of supply has been furnished by Mr. Bennett H. Brough 
in a series of four Cantor Lectures delivered before the Society 
of Arts (" Journal of the Society of Arts," Vol. LIL, p. 113). 
The commercial importance of the subject is well illustrated by 
the enormous value whicSh the annual production of these 
products has already attained. In the United Kingdom the 
estimated value of the output during 1901 was 111,000,000?., 
and in the United States it was 113,000,000?., being in both 
cases considerably greater than the value of the metallic pro- 
ducts* The lectures include references to all the principal non- 
metallic minerals employed industrially or in the arts, and 
the information regarding the most important products has 
been summarised in the following account. 

The first and most important class of these products includes 
the combustible minerals, coal and petroleum, and it will be 
convenient to deal separately with the principal membei*s of 
this group. 

Graphite. — This mineral, also known as plumbago or black 
lead, is chiefly found intercalated in the older crystalline 
metamorphic rocks, but it is only rarely that the deposits are 
sufficiently pure to be economically worked. The world's pro- 
duction in 1900 is given as 78,721 metric tons, of the estimated 
value of 650,000?., and the three principal producing countries 
are Austria, Cevlon and Italy, which respectively furnished 
38-0, 28-9 and 131 per cent, of ^le total. Most of the Ceylon 
gtapiiite , contains more than 90 per cent, of carbon, . whereas 
not morfe than a quarter of the Austrian output reaches that 
degr^ of purity. The purest forms of grajphrteare employed 
for the manufacture of pencils and lubricants, whilst the 
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crystalline varieties from Ceylon, Bavaria and Sweden are 
utilised in the manufacture of crucibles, stove blacking, paints 
and foundry facings. 

Artificial graphite is now being manufactured at Niagara, 
and is beginning to compete with the natural product. In 
1901 the output was 1,125 tons, valued at 21. per ton, and half 
this was used for the manufacture of electrodes. 

CoaL — The world's production of the several varieties of 
coal amounted in 1901 to 789,128,470 metric tons, of which 
the three principal producing countries, the United States, the 
United Kingdom and Germany contributed 33-8, 28*2 and 19*4 
per cent, respectively. lu 1902 the United States produced 
268,688,000 tons, the United Kingdom 227,095,000 tons, and 
Germany 107,436,000 tons,' these amounts representing 3 J 
tons, 5^ tons and 2 tons respectively per head of population in 
the three countries. 

The principal deposits of anthrncite cpal are situated in 
Eastern Pennsylvania and in South Wales, to the west of the 
vale of Neath, and the present annual output from these two 
districts is 50,000,000 and 2,000,000 tons respectively. With 
reference to bituminous coal, the chief mining counties in the 
United Kingdom are Durham, Yorkshire and Glamorganshire. 
In the United States the most important coalfields are those 
contained in the Appalachian mountain system, which extends 
from Pennsylvania and Ohio to Alabama. This field furnished 
66-7 per cent, of the total production in the United States. 
Next in importance are the portions of Illinois, Indiana and 
Kentucky, which make up the central coalfield. This contri- 
buted 16*6 per cent, of the total output. The western coalfield 
furnished 8-7 per cent., the Rocky Mountain 6*2 per cent., 
and the Pacific Coast 1-2 per cent. In Germany the Rhenish- 
Westphalian coalfield is the most extensive, whilst the largest 
in Europe is the Donetz coalfield in Russia. 

The production of coal in the British Colonies and Depen- 
dencies is increasing year by year, and in 1901 it amounted to 
21,901,873 metric tons. The chief contributors to this total 
were as follows : —Australia, 7,000,227 tons: India, 6,742,214 
tons; Canada, 5,612,108 tons; and New Zealand, 1,247,339 
tons. 

The future of the British coal industry has given rise to 
considerable discussion, as, during the last quarter of a century, 
the output has not increased so rapidlv as in America and 
Germany, and since 1899 the United States has become the 
premier coal-producing country. Various estimates have been 
eiven of the amount of coal still available in the United King- 
dom and the probable duration of tke coalfields, but no great 
value can be attached to these forecasts owing to the impos- 
sibility of anticipating the rate of increase in the consumption 
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or the depth to which the mines can be successfully worked. The The World s 

limit of depth adopted by Professor Hull an3 the Royal Coal Production 

Commission of 1870 was 4,000 feet, and at the present time of Non- 

the deepest mine in the United Kingdom is the Pendleton Metallic 

Colliery, near Manchester, where some of the workings are Minerals. 

nearly 3,500 feet below the surface. Greater depths than this 

have been attained, however, in other countries. In the Lake 

Superior district the Bed Jacket shaft of the Calumet and 

Hecla Copper Mine has now reached a depth of 4,900 feet, 

and in Belgium there is a colliery at Mens which is 3,937 ft. 

deep. It is evident that the mechanical difficulties attending 

the working of such deep shafts can be successfully overcome 

and the greatest obstacle is the increase in temperature with 

the depth. At the Paruschowitz borehole, in Silesia, which 

has been carried to the depth of 6,573 ft., the increase of 

temperature has been found to be 1° F. for every 62* 1 ft. 

Taking this as an average, a coal seam at 4,000 ft. would be, 

without making any allowance for the cooling action of the 

ventilating current, 64° F. warmer than the ground near the 

surface. 

Considerable attention is at present being devoted to the 
introduction of improved methods of mining coal, which will 
reduce waste, and to the possibility of effecting economy in its 
use. In the United States 25 per cent, of the output is ob- 
tained by mechanical coal cutters, which furnish a larger per- 
centage of lump coal, and in the United Kingdom also there 
has recently been a distinct increase in the number of these 
machines at work. As an illustration of the economy which 
has been effected in the use of coal during recent years, it may 
be mentioned that in 1871 the iron and steel trade used 30 
per cent, of the total amount consumed in the United Kingdom, 
whereas, in 1889, its requirements had been reduced to 16 
per cent. 

* Brown Coal. — Under this heading are included all the 
varieties of coal which are intermediate between peat and the 
true coal of carboniferous age. The character of these co;iis 
varies with their geological age. Some specimens have a 
distinct ligneous structure (true lignite), others are without 
organic structure (earthy brown coal), while others again are 
black and lustrous with conchoidal fracture. 

In Great Britain brown coal has been worked only in a seam 
of lower tertiary age at Bovey Tracey, in Devonshire. On 
the continent, however, brown coal is extensively mined in 
Austria and Germany. During 1902 the output from the 
former country included 18,262,592 tons from Bohemia and 
2,585,233 tons from Styria ; in Germany during the same 
year the Halle district produced 29,233,936 tons, the Cologne 
district 5,354,440 tons, the Kingdom of Saxony 1,635,000 tons 
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and Upper Bavaria 24,000 tons. Considerable deposits of 
brown coaJ^ wliick are being commercially worked at the 
present time, occur in Victoria, Australia, where the beds are 
150 ft. thick, and in New Zealand. 

Brown coal is largely employed on the continent for in- 
dustrial purposes and also for domestic use in the form of 
briquettes. The best qualities are sometimes utilised for 
metallurgical operations. 

Natural Ckis. — In the petroleum districts of Pennsylvania 
and the adjoining States natural gas occurs in the strata at 
a depth of 500 to 2,000 ft., and when boreholes are sunk the 
gas rises to the surface under a mean pressure of 150 to 200 lb. 
per square inch. Since 1885 natural gas has been very largely 
utilised in the United States for industrial purposes, but no 
record of the amount used is kept. For generating steam, 
1,000 cubic feet of the gas is equal to from 80 to 133 lb. of 
coal, and in 1901 the amount of coal displaced by natural gas 
is returned at 8,458,600 tons. In that year there were 10,297 
wells in operation, with 21,848 miles of natural gas mains, and 
the gas was used in 1,545 establishments. In some cases the 
supply of gas from a well is limited, but in others no apparent 
diminution can be noticed after several years working. 

In England natural gas has been discovered in West Sussek, 
near Heathfield, and is now being utilised for lighting and 
heating purposes. According to ofl&cial statistics the production 
in 1902 was 150,000 cubic ft. Experimental borings arejiow 
being made in Sussex over an area of 200 square miles with a 
view to determine the extent of the ras field, and its commercial 
possibilities. 

Petroleum. — The petroleum industry dales only from the 
year 1859, but it has already attained enormous importance. 
The world's production in 1901 amounted to 19,940,447 metric 
tons, of which Russia and the United States contributed. 49 •2f 
and 44-2 per cent, respectively. Smaller supplies are obtained 
from Galicia, Roumania, Burma, the Dutch Indies, Japan and 
Canada. 

Petroleum offers many advantages as a fuel, and is now 
being extensively used for that purpose. It is cheap, develops 
great heat on combustion, and is less bulky than coal, a ton of 
oil occupying 33 cubic ft. against 40*5 cubic ft. for a similar 
weight of coal. The average calorific power of the crude oil 
is about 10,000 calories, different varieties giving the following 
valuesi:— West Virginia, heavy oil, 10,180 ; West Virginia, 
light oil, 10,223 ; Pennsylvania, light oil, 9,963 -, Ohio, heavy 
oil, 10,399 ; Java, 10,831 ; Roumania, 10,005 ; and Baku, 
11,460. Por illuming-ting purposes the Pennsylvanian oil is the 
best. 
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' The world's largest petroleuni field is situated in Eussia, to Tlie World's 
the north of Baku on ike Caspian, and during 1903 it produced. Frodnction 
11,000,000 tons of crude oil. About 2O0 boring derricks are of BTon- 
at work there at the present time and the bore holes have an Hetallic 
average depth of 200 yards, though some of them reach 500 -m-^^ | 
yards. 

No petroleum is obtained in Great Britain, but in Scotland 
oil shale forms the basis of a considerable industry. The pro^ 
duction of this mineral in 1901 was 2,354,356 tons, of which 
more than half was obtained in the county of Linlithgow. 
Similar deposits are mined in France and New South Wales, 
the amount of kerosene shale obtained in the latter country 
during 1901 being 54,774 tons. 

OBokerite.— The most important deposit of this mineral wax 
is at Boryslaw, in Galicia, where it occurs in the fissures 
of the Miocene shale and sandstones. Petroleum was obtained 
in the district from shallow wells as early as 1856, but the 
ozokerite was not worked until 1862. The output from Galicia 
during 1901 was 2,707 tons, and the present selling price of 
the product is 84Z. per ton. 

Asphalt. — The term asphalt is usually applied to limestone 
impregnated with bitumen. Pure bitumen is sometimes met 
with in veins, as at Bentheim in Hanover, in New Brunsrwick, 
and in Barbados, where it is known as manjak. A very pure 
form is obtained from the Dead Sea, but the most celebrated 
deposit, which has been worked for the last century, is the 
Pitch Lake of Trinidad. About 120,000 tons of the pitch are 
obtained annually in Trinidad, and it is considered that at thia 
rate of extraction the 'deposit will still last for more than a 
century. 

The mining of asphalt rock for paving purposes has developed 
very rapidly since its first application in Paris in 1838, and at 
the present time the total production is about 600,000 tons per 
annum. The oldest mines are those of Seyssel, near Belle- 
garde, on the Rhone, and of the Val de Travers in the Swiss 
Canton of Neuenberg. The Val de Travers deposit consists 
of a bed of bituminous limestone of cretaceous age, from 12 to 
24 ft. in thickness, and it contains 10 per cent, of bitumen. 
At the present time the most important mines are those of 
Bagusa, in Sicily, the production of which has iivcreased from 
4,000 tons in 1879 to 79,000 tons in 1901. The asphalt from 
this source consists of Miocene limestone, containing 10 to 18 
per cent, of bitumen. In the United States asphalt is mined 
chiefly in Utah and California, where deposits of considerable 
extent have been opened up during recent years. 
. A second group of non-metallic minerals can be made of those 
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T]ieWorld*8 which, are soluble in water and are conveniently described as 

Production " Salts.*' About twenty of these minerals are of economic 

of Non- importance, and certain of them are mined in enormous quanti- 

Metallic *^®®' ^^^ following are the principal members of this class : — 

KineralB. ^*- — ^^® world's production of rock salt, evaporated salt 

and sea-salt during 1901 amounted to 12,864,589 metric tons, of 

which the United States contributed 20'1 per cent., Russia 15»1, 

the United Kingdom 14-9, Germany 12-1, India 8*7, France 

7*0, and Japan 5*1. 

The annual consumption (in lb.) of salt as a condiment per 
head of population in the principal countries of the world varies 
considerably, and is estimated as follows: — France 11*4, Italy 
13-7, Germany 160, Austria 170, Eussia 18*6, the United 
Kingdom 27-5, and the United States 33 0. In Germany careful 
statistics are kept of the consumption of salt for agricultural and 
industrial purposes, and 565,517 tons were thus used in 1901. 
Of this total 254,433 tons were used in the manufacture of 
sodium carbonate and sulphate ; 102,553 tons in other chemical 
operations; 21,899 tons in the metal trades; 109,949 tons for 
cattle food ; and 3,441 tons as manure. 

England is well supplied with beds of salt and brine springs, 
the most important deposits being those in Cheshire, where 
mining has been carried on since 1670, and at the mouth of the 
Tees, where the beds cover 20 square miles and contain 2,000 
million tons of salt. In this country the salt is chiefly obtained 
from brine, the quantity of rock salt mined being less than 
one-tenth of the total. 

The manufacture of salt from brine is extremely simple, con- 
sisting merely in the evaporation of the water and the collection 
of the salt deposited. The principal modem improvements 
consist in economising fuel by the utilisation of waste heat, 
rather than in any essential alteration of the details of the 
process. 

The lecturer gave an interesting account of the important 
rock-salt mines on the Continent, and also described the 
methods adopted for the production of salt in tropical countries, 
where the heat of the sun is utilised to evaporate salt water in 
shallow pools. 

Fotasli salts. — In certain cases the deposits of rock salt are 
associated with a number of other minerals, of which the potash 
salts are the most important. The chief deposits of potash salts 
occur at Stassfurt in North Germany, and were first utilised in 
1850. Their commercial importance at the present time may 
be gauged by the fact tnat in 1901 the production amounted to 
3,534,895 tons. The deposits of potash salts at Stassfurt rest 
upon a bed of rock-salt and consist, in ascending order, of poly- 
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halite (sulphate of potassium, magnesium and calcium), kieserite The World's 
(sulphate of magnesium), carnallite (chloride of potassium and Production 
magnesium), and kainite (a secondary formation produced by of Non- 
the action of water on kieserite "and carnallite). About sixteen Metallic 
different minerals occur in the Stassfurt deposits, but only the i[meral8. 
carnallite, kainite, kieserite and salt are of commercial value. 

Potash salts have also been obtained since 1887 from the 
Hercynia mine at Vienenburg, in Brunswick. 

Nitrates. — Since 1850 an important industry has arisen in the 
preparation of mineral fertilisers, and considerable quahtities 
of sodium and potassium nitrates are employed for this purpose. 
Potassium nitrate is formed when animal or vegetable matter 
decays in contact with rocks that weather easily, and it occurs 
as an efflorescence upon the soil especially in hot countries. 
Commercial supplies are chiefly obtained from India, which 
produced 11,524 tons in 1901. 

Very extensive deposits of sodium nitrate occur in Chili 
chiefly on the Rio Loa near Caracoles and Taltal. The crude 
nitrate, which is known as caliche, is found in beds 6 in. to 
12 ft. in thickness beneath a covering of conglomerate, and it 
is purified by crystallisation. In 1901 the world's consumption 
of Chili saltpetre was 1,375,400 tons, of which 1,162,400 tons 
were used in Europe. Of the total the United Kingdom took 
34-10 per cent., Germany 2959, the United States 14'52, and 
France 9*30. 

Phosphates. — Large quantities of the natural phosphates 
are also utilised for the preparation of chemical manures, and 
in 1901 the world's production exceeded 2,750,000 metric tons. 
The chief supplies are obtained from the United States, France, 
Algeria, Belgium, and Tunis. 

In Great Britain calcium phosphate is obtained from beds in 
the cretaceous rocks in Bedfordshire and Cambridgeshire, but 
foreign competition has interfered with the industry, and the 
output during 1901 was only 80 tons. 

The production of phosphate in Tunis has shown a remaris:- 
able development. The mineral was discovered in 1885 at 
Gafsa, where it occurs in rocks of lower Eocene age. The prin- 
cipal bed now being worked is 13 ft. thick, and is extremely 
rich, containing 59 to 61 per cent, of tribasic calcium phosphate. 
A concessfon for working the deposits was granted in 1896, and 
in 1899 the output was 63,209 tons; in 1902 it had risen to 
263,493 tons. 

In America the chief deposits of natural phosphates occur in 
Canada, South Carolina and Florida, those of the two latter 
States being very extensive. In Canada apatite (calcium phos- 
phate) occurs in rocks of Laurentian age in Quebec and 
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The World's Ontario, but the deposits cannot be mined and shipped at a 

ProductioiL profit unless they contain 75 tc 90 per cent, of the pure mineral. 

of Hon- Other members of this group of " Salts " are the borates and 

Ketallic ^^^ alums, but these do not demand special notice. 

Kineralp. Another important group of non-metallic minerals comprises 

the stones which are employed for buildine and other purposes, 

the most important of which are sandstone, limestone, dolomite, 

marble, slate, and the clays employed for brickmaking. Their 

economic importance will be seen from the figures giving the 

production of certain of them in the United Kingdom. During 

1902 the mineral output of the United Kingdom included 

5,483,130 tons of sandstone, valued at 1,798,879Z. ; 12,172,851 

tons of limestone (other than chalk), valued at 1,382,132/.; 

517,363 tons of slate, valued at 1,501,789Z. ; and 15,304,136 tons 

of clay, valued at 1,758,884Z. In the United States the value 

of the entire stone production in 1901 was 12,196,000Z. 

Several of these stones are used for a number of industrial 
purposes other than building. Thus certain forms of limestone 
are employed for tEe preparation of lithographic stones, for 
which purpose the Jurassic limestone of Solenhofen in Bavaria 
is specially suitable. It is exported to all parts of the world, 
and the production in 1902 was 9,020 tons, valued at 35,957Z. 

Large quantities of dolomite (magnesian limestone) are 
employed as a lining for basic steel furnaces, for which purpose 
it requires to be dead-roasted until all carbon dioxide and water 
are removed. Magnesite (native magnesium carbonate) is 
frequently used for the same purpose, and would be exclusively 
employed if the supply were not limited and the price corre- 
spondingly high. The purest form of magnesite occurs in the 
Salem district of Southern India, about 200 miles from Madras. 
The mineral found there contains 47*35 per cent, of magnesia, 
51*44 per cent, of carbon dioxide, 0*30 per cent, of ferric oxide 
and alumina, 0*27 per cent, of moisture, 0'30 per cent, of 
insoluble siliceous matter and no lime. Its specific gravity is 
3*056. This Indian magnesite is specially suitable for the pre- 
paration of refractory materials for use in furnace construction, 
as owing to its purity it can be calcined by heating in the 
electric furnace. Treated in this way it crystallises into a 
hard, dense mass possessing the highest refractory properties, 
which has given excellent practical results. 

Other important non-metallic minerals are mica, asbestos, 
kaolin, gypsum, and sulphur, and the first two of these may be 
specially noticed. 

Mica. — Mica is widely distributed as a constituent of 
granite and other rocks, and has received a large number of 
important industrial applications. Its earliest use was probably 
for window-panes, under the name of " Muscovy glass," and it 
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is now extensively .employed as a transparent medium which is The World's 
not affected by sudden exposure to heat. Large quantities are Production 
also used for insulating purposes in dynamo construction, and of Non- 
the scrap mica is utilised as a lubricant, as non-conducting Metallic 
packing material, and in paper manufacture. Transparent Jfinerals. 
mica measuring eight inches square fetches 18s, per lb., whereas 
the scrap is sold at 135. per cwt. 

India suppliee the largest amount of mica at the present time, 
the other chief contributors being the United States (North 
Carolina and New Hampshire), Canada (Quebec), and Brazil. 
Smaller quantities are also obtained from Norway, Siberia and 
China. 

The mica industry is of considerable importance in India, 
where in 1900 there were 131 mines, employing 9,517 persons, 
at work. The output amounted to 916 tons, valued at 885,669 
rupees, and of this total more than half was produced in the 
Nellore district of Madras. In 1901 the total output was 1,138 
tons, valued at 995,892 rupees. The system of mica-mining 
in operation in India is in many cases of a very primitive type 
and might be greatly improved. 

During 1901 the United States produced 360,060 lb. of sheet 
mica valued at 19,762/., and 2,171 tons of scrap mica valued at 
3,944/. The value of the Canadian output was 32,827Z. In 
the United Kingdom mica is obtained in Cornwall as a by- 
product in the preparation of china-clav, the amount yielded 
in 1901 being 3,216 tons, valued at 1,?6GZ. 

Asbestos. —Asbestos occurs in commerce in two distinct 
forms ; one of these is an anhydrous silicate, known as amian- 
thus, and consists of brittle fibrous hornblende, which is un- 
affected by acids, whereas the other form, known as chrysotile, 
or serpentine asbestos, is a hydrated compound which is attacked 
by acids, but is characterised by great elasticity of its fibres. 
The first form occurs principally in Italy and Austria, whilst 
the latter is found chiefly in Canada in the province of Quebec. 
Both minerals can be readily divided into fine fibres, which can 
be spun like cotton. 

Canada' produces the greater proportion of the world's supply 
of asbestos, the output for 1901 being 34,545 metric tons. The 
next country in order of production is Russia, with an output 
of 3,845 tons. In Canada asbestos is mostly obtained by quaary- 
ing, and the better varieties are pidced out by hand. The first 
cljlss has fibres of over IJ in. in length, while in the second 
class the lengfth varies from J to 1^ in. The poorer qualities, 
known as " fibre " and ** paper stock," are produced by 
mechanical dressing. The Danville Company pulverises the 
waste asbestos, and, after the addition of a quantity of ser- 
pentine, the product is known as " asbestic " — a material which 
is now largely used for fire-proof buildings. 
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The production and value of the different qualities of asbestos 
mined in Canada during 1901 was as loUows : — • 

First crude ... 2,083 tons, valued at 180-200 dols. per ton, 
Second crude... 2,660 „ „ 100-128 „ 

Fibre 14,659 „ „ 30-60 „ 

Paper stock ... 14,054 „ „ 20-28 „ 

Asbestic ... 6,831 „ „ 2-4 

According to Mr. F. Cirkel, 100 tons of mineral mined, 
yield 1^ tons of crude and 5 to 8 tons of fibre and paper-stock. 

The concluding lecture of the series was devoted to a con- 
sideration of the precious and ornamental stones and the rare 
earths. The modes of occurrence, the present sources of supply 
and the methods employed in the mining of all the important 
gems were fully described, but for these the original should be 
consulted. 

A brief notice may be devoted to the rare earths, some of 
which have attained considerable industrial importance since 
the introduction of the system of incandesiceiit gas lighting. 
The principal consitituent of the mantles is thoria, and the chief 
source of this oxide is monazite, a mineral which, occurs in 
Brazil, Norway, the TJrals, Carolina and Canada. Monazite is 
found in crystals, which are sometimes of considerable size, 
and in irregular masses, but the deposits which are of com- 
mercial value are the sands formed by the disintegration of 
rocks which originally contained monazite. The principal de- 
posits of this kind occur in the United States and in Brazil. 
In the former country the workable deposits of monazite sands 
are confined to Carolina and cover an area of 1,600 to 2,000 
square miles. Their thickness varies from one to two feet aaid 
the monazite present rans^es from an infinitesimal proportion 
to one or two per cent. In Brazil the deposits occur as beach 
sands which have been concentrated by the action of the waves. 

The sand is cleaned and concentrated by washing with water, 
and if magnetite be present it is removed by a magnetic 
separator. A cleaned sand containing 65 to 70 per cent, of 
monazite is considered to be of good quality, but in South 
Carolina a richer product, containing 85 per cent., is obtained. 
The production of monazite is very irT^agula^, and at the 
present time the market easily absorbs the whole of the output. 
The highest price recordefd was in 1887 when it reached Is. 
per lb., but at present the price varies from 2d. to 4^. per lb. 
for a proportion of thoria varying from 2 to 6 per cent. The 
production in the United States during 1901 was 748,736 lb., 
valued at 11,852Z., and in Braz'l it was 1,643 tons, valued at 
23,937Z. 
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THE BLAIEMOEE FEANK COALFIELDS OF BEITISH 

COLUMBIA. 

The Blairmore Frank coalfields are situated a few miles east 
of the summit of CroVsi Nest Pass, British Columbia, and are 
separated from the Crow's Nest coalfield by the main range of 
the Eocky Mountains. The rocks of the region are Devono- 
carboififerous. and middle, lower and upper Cretaceous. The 
two latter formations are economically of most importance as 
they contain the principal coal-seams. The Devono-Carbon- 
iferous rocka consist principally of limestones with some beds 
of quartzite near the top. The principal beds in the lower 
Cretaceous foriliation in ascending order are as follows: — (1) 
gray and black shales (700 ft. thick); (2) productive coal- 
nieasureF^-(740 ft. thick) ; (3) hard cherty-conglomerates (30 ft. 
thick); (4) light-coloured sandy shales and shaley sandstones 
(1,850 tt. thick) ; and (5) volcanic ash rock and agglomerates 
(maximum thickness 1,500 ft.). 

There is a general similarity between this structure and that 
of the Crow's Nest coalfield, with, however, a marked diminu- 
tion in the thickness of the rocks. This is particularly notice^ 
able in the case of the dark shales underlying the coal-seams 
which represent the Femie shales of the Crow's Nest coalfield. 

A section of the coal measures at Cat Mountain showed 16 
seams of coal, the thickest being 15 ft. 3 in. Another s'ection 
at Byron Creek, which was probably incomplete, showed 10 
seams of coal with a total thickness of 102 ft. A partial section 
at McGillivray Creek showed 5 s'eams with a total thickness of 
50 ft. 

The coal itself is generally of good quality and resembles in 
appearance that from the Crow's Nest field. Analyses of 
samples from the Gold Creek Collieries gave ashes varying 
from 7*6 per cent, to 8-5 per cent., volatile matter 23 to 24 per 
cent, with moisture less than 1 per cent. 

The most highly developed property in this district is a mine 
near Frank, on the east side of Turtle Mountain. The seam 
worked here is the upper one of the series and varies from 9 
to 12 ft. in thickness. The output from this mine is 500 
tons per day^ 
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THE MURCHISON GOLDFIELD, WEST AUSTRALIA. 

The Murchison Goldfield as originally constituted was first 
proclaimed in 1891, and embraces the districts of Lenn'ouville, 
Mount Magnet, and Boogardie. The auriferous deposits, 
according to a recent report of the Geological Survey of Western. 
Australia, are of two types, white quartz reefs and laminated 
quartz and jasper veins; the whole being enclosed in*a belt 
of altered rocks coAtaining diorite, dial)«.se pyroxenite and 
schists, provisionally termed greenstone. 

These greenstones are traversed by belts of laminated quart- 
ziteg much faulted, and it is along these lines that the rick 
" chutes " of gold occur. The formation varies between 15 
miles in width at a point South of Mount Magnet^ and 5 miles 
between Mount Magnet and Lennonville. The banded quart- 
zites are of two varieties, " the haematite bearing " or Boogardie 
type and " the non-hsematite bearing " or L'ennonville type, of 
which the former is the more prevalent. 

While outcropping in low, rougli ridges of compact quartz 
the Lennonville quartzites are found, beneath the surface, to 
change to alternating thin bands of hard white quartz and soft 
kaolin, invariably containing gold. The " Boogardie " type 
differs from the preceding in being more compact and in being 
highly impregnated with haematite and occasionally magnetite. 

The manner in which the gold occurs in these two types of 
quartzites differs considerably. In the Lennonville district 
the gold is obtained in the main body of the quartzite itself, 
generally occurring in " chutes," some of which are of con-r 
siderable extent. In the Boogardie district, on the other hand, 
the quartzite carries but a slight trace of gold, and it is only 
at one or two places at the northern end that it is rich enough, 
to pay for working. The bulk of the gold is obtained in 
*' chutes,*' occurring in the faults crossing the quartzite bars. 

The principal mines of the Mont Magnet district are seven 
in number, those of the Boogardie 12, and Lennonville 13. The 
tptail of worked ore up to 1902, was 191,820 tons, which yielded 
191,518 ounces of gold; an average of 0'9B ounpes per ton. 
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THE ALBERT SHALE DEPOSITS OF NEW BEIJNSWICK. 

The Albert Shale deposits of Albert and Westmoreland 
counties, New Brunswick, to which attention has already been 
directed in the " Imperial Institute Bulletin," vol. i., 1903, 
p. 183, were known and worked for oil before the present 
Canadian oil-fields were discovered. 

The advent of cheap oil made the industry unprofitable, and 
the mines were closed, but with the high prices prevailing for 
oil in Calnada it is considered that these shales may be worked 
at a profit, and it is possible that operations may be resumed 
in the near future. The general account of these deposits, given 
in the Annual Report of the Geological Survey of Canada for 
1902, is therefore opportune. It contains a resume of what is 
known about these deposits, and shows that these shales extend 
across the two counties mentioned as a comparatively narrow 
l)and in an east to west direction for a distance of over thirty 
miles. The band is not, however, continuously exposed, being 
sometimes covered over by overlying sediments of either lower 
Carboniferous or Millstone-grit age. In Albert county the 
deposits extend from the northern flank of the Caledonian range 
of mountains across the Petitcodiac and Memramcook Rivers 
and along the roads between Dorchester and Memramcook. 
The best exposures are seen at the Albert mines, four miles west 
of the Petitcodiac River, but good exposures also occur at 
Baltimore, six to eight miles from these mines. The exposed 
width of the shales seldom exceeds half-a-mile, and the thickness 
of the whole formation has been estimated at 1,000 ft. The 
oil shale bands occur in different parts of the oil shale body, and 
consist of thick seams of a dense, black, massive rock. 

At the Albert mines there are at least five beds ranging in 
-thickness from three to six feet. The yield of oil from this 
material is reported to be sixty to sixty-five gallons per ton, as 
against the thirty to thirty-five gallons obtained from Scotch 
shales. 

At Baltimore there are four or five beds of oil shale varying 
from three to six feet in thickness. At Turtle Creek two bands 
are said to have a thickness of about twenty to twenty-one feet 
respectively, and to yield eighty to eighty-five gallons of oil per 
ton. 

The total quantity of oil-shale in these deposits is estimated 
at 270,000,000 tons.* 



Digitized by 



Google 



116 SUPPLEMENT TO THE BOJLKD OP TRADE JOtJENAL. [June 30, 190». 

Bulletin of the Imperial InstittUe. 



THE OIL-FIELDS OF THE GASPE PENINSULA, 
LABEADOE. 

The existence of petroleum deposits in the Gaspe Peninsula 
has long been known from the presence of oil springs at Tar 
Point, St. John's Eiver and other localities. The rocks in 
which the oil occurs are of Devonian age, and the statement 
has been made repeatedly that this area is geologically similar 
to the oil-fields of Pennsylvania, and that the conditions for 
oil production in the two localities are^ practically the same. 
The report of the Geological Survey for Canada for 1903 shows, 
however, that the Gaspe area differs in several important 
respects. In the first place there does not appear to be true 
oil-bearing strata underlying the area, though oil occurs in 
small quantity in some portions of the sediments. In the 
second place the tilted and faulted character of the rocks 
throughout the greater part of the Devonian basin both of 
Eastern Gaspe and along such rivers as the Bonaventure and 
the two Cascapedias to the west are unfavourable to the occur- 
rence of oil in large quantity. Thirdly, the anticlines, instead 
of being in gently inclined strata, are usually sharply defined, 
the inclinations of the opposing sides being steep and compli- 
cated by faults. 

The early boring operations which were undertaken in this 
district some 40 years ago were without practical result; more 
recently, however, in 1891, the work of exploration was recom- 
menced, and about 1,000,000 dollars have been since expended 
in preliminary boring operations. In all fifty-two boreholes 
have been put down, thirty-nine of which were made by the 
Petroleum Oil Trust, of London, and twelve by the Canadian 
Petroleum Company, of Manchester. The total amount of oil 
obtained from these borings in 1901 and 1902 amounted to 
10,611, or about 235 barrels. 

Dr. Ells, of the Canadian Geological Survey, who 
examined the district, concludes from a careful consideration 
of all the data at present available that the outlook for this 
field as a producing centre cannot be regarded as favourable. 
The absence of well-defined oil sands atid the abundance of 
salt water which has been encountered in most of the borings 
already made are all against its successful exploitation. At 
present the location of boreholes is a matter of chance, and 
borings have been made to a depth of over 3,500 feet, at 
enormous expenditure and in every case without any satis- 
factory results. These extensive investigations appear to nega- 
tive the possibility of discoveries of large deposits of oil in the 
district. 
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THE NATURE AND COMMERCIAL USES OF BEN OIL. 

Oil of "Ben " or " Behen " is a fixed oil expressed from the 
seeds of Moringa pterygosperma and Moringa aptera. These 
trees belong to the Natural Order LeguminosoR, are indigenous to 
India, Arabia and Syria, and were introduced into Jamaica from 
the East Indies in the year 1784. The oil is inodorous, clear, 
and nearly colourless, and is capable of remaining for a long 
time without becoming rancid. It is said to contain the 
^lycerid'es of margaric, oleic and behenic acids. At one period 
it constituted a valuable article of commerce with the East until 
excessive imposts and extensive adulteration brought it into 
disrepute. 

In Jamaica attention was drawn to the valuable properties of 
the oil as early as the year 1817, when a petition containing the 
following particulars was presented to the House of Assembly. 
It was pointed out that the " Morengo " plant grows equally 
well on poor or rich soil, and is but little affected by drought. 
Six treea of the age of three years, grown in barren soil, each 
yielded 3 lb. of seed ; the seed yielded 2 oz. of oil per lb., and 
thus 36 oz. of oil was obtained from the six trees. The oil was 
said to be useful for salads and culinary purposes and to be 
equal to the best Florence oil as an illuminant, giving a clear 
light without smoke. It does not become rancid or acquire any 
disagreeable odour, and it yields a good soap. The seeds should 
be sown six inches apart, and the young trees transplanted 
within a year. The trees should be thinned in the tnird or 
fourth year, and, if topped at the proper season, will each pro- 
duce about 10 lb. of seed per annum. If the trees areplanted 
four feet apart in rows 66 ft. long and 8 ft. wide, there will be 
1,320 trees per acre. Each tree will yield 6 oz. of oil which, 
at 90 oz. to a gallon, is 88 gallons per acre. With the oil at 
135. 4^. per gallon, 100 acres would produce 5,866Z.; allowing 
2,000Z. for contingencies, there would remain 3,866Z. net profit. 
It was stated that the leaves and young branches are useful for 
feeding cattle in dry weather, and that the residue left after 
expressing the oil can be used as a food for pigs and poultry. 

In 1854 a paper on this subject was read by Sir. H. J. Kemble 
before the Jamaica Society of Arts. By expression with very 
imperfect machinery he obtained 1\ oz. of oil from 1 lb. of seed. 
The oil was submitted to two watch-making establishments in 
Kingston, and it was reported to be equal to the " watch oil " 
imported at a cost of 2s, 6^. for a bottle of the size of a man's 
little finger. Although the demand for this oil for lubricating 
purposes might not be sufficiently great to be remunerative, the 
author was of opinion that it could be produced and sold at a 
price which would enable it to compete with other oils used for 
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a eand domestic purposes, since the cultivation is attended with but 
commercial nttie difficulty and expense. This he illustrated with the 
TTses of following estimate : — 

Ben Oil. Number of trees per acre 1,320 

Yield of seed per acre at 3 lb. per tree ... 3,960 lb. 

Yield of oil per acre at 2 oz. of oil per lb. of seed 7,920 oz. 

or (at 160 oz. per gallon) , 49^ galls. 

Value of oil per acre at 8». per gallon ... ... 19Z. I65. 

or from 100 acres 1,980J. 

In an account of Ben oil given by Mr. William Hamilton, 
M.B., in the " PEarmaceutical Journal," vol. v., p. 8, it is said 
that GeofEry obtained 30i oz. of oil from 8 lb. of decorticated 
seed, or about 24 lb- per" 100 lb. of seed. The oil is particu- 
larly valuable for ointments since it Can be kept for almost any 
length of time without undergoing oxidation. This property, 
together with the absence of colour, smell and taste, renders it 
peculiarly adapted for use in the *'enfleurage" process of 
extracting perfumes. 

A firm of oil manufacturers in Kingston, Jamaica, have 
recently made an experiment to ascertain the cost of production 
of the oil. They paid 85. per cwt. for the seed, and found that 
the husks constituted 40 per cent, and the decorticated seeds 
60 per cent. The seed, when expressed warm, but not hot, 
yielded about 12|^ lb. of oil per cwt. Their final result showed 
a cost of 80Z. per ton for the oil. A sample of this oil was sent to 
England for valuation, and a report was received which stated 
that ** Oil of Ben " was now superseded by an oil obtained from 
the head of the sperm whale, and that the value of the sample 
submitted was about equal to that of the best cotton seed oil. 

In May, 1903, a small specimen of Ben oil was supplied to 
Dr. J. Lewkowitsch from the Imperial Institute. A report on 
this sample has been published in *' The Analyst, 1903," vol. 28, 
p. 343, from which the following extract is taken : — " The chief 
interest in this oil depends on its low iodine value ; this explains 
why the oil is specially applicable for lubricating watch-springs 
and other delicate machinery." The following constants were 
determined : — 

Specific gravity at 15*" C. (water at 15° C. = 1) ... 091267 

Iodine value ... ••• ••• ••• 72*2 

Iodine value of the liquid fatty acids 97-53 

Eefraction (butyro-refractometer) 50*0** 

A sample of pods and seeds which were identified a« those of 
Motinqa 'pterygosperma has been ' received recently at the 
Imperial Institute from Northern Nigeria. On examination 
in the Scientific and Technical Department, the seeds were 
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found to contain 38 per cent, of a pale yellow oil which was Hatnre and 
almost odourless, and possessed a bland agreeable taste. This Commercial 
oil (obtained by extraction with ether) consisted of a liquid and Uses of 
a solid portion, which were se'p^rated by filtration at 17 to BenOiL 
18° C. and separately examined. 

The analytical constants of these two portions are given in 
the following table: — 



Liquid 


Solid 


portiiin. 


portion. 


Specific gravity at 15^ 0. ... 0914 ., 


— 


Acid value 15*3 


— 


Free fatty acids (calculated as oleic 




acid) 7-7% ., 


— 


Saponification value 189*2 


. 194-4 


Ether value 1739 


-.^ 


Iodine value 707 


'.'. 68-3 



Samples of the seed and of the oil were submitted to brokers 
for valuation. They reported that in order to obtain trust- 
worthy commercial, quotations, large samples of the oil would 
be necessary for practical trials, and that if the results of these 
trials proved satisfactory the oil would probably be able to 
compete for edible and culinary purposes wit}i American refined 
cotton, seed oil, which is at present' worth about 22/.' per 
ton. Tha B^j&ds. were valued at.aibout 7/.. per ton delivered in 
London. 

Another sample of Ben oil from Jamaica wasjreoeive^ atthe 
Imperial Institute in December, 1903. It had a very Slight, 
pleasant odour, and an agreeable taste. On exanuhation; in 
the Scientific and Technical Department it yielded the follow- 
ing results. . When filtered at 17° C. it was found that 60 per 
cent, of the material was liquid, whilst the remaining 40 per 
cent, consisted of a nearly white, solid fat. The liquid portion 
was clearj bright, and of a pale yellow colour. The constants 
of these two portions were found to be as follows : — 

Liquid portion. Solid portion. 

Specific gravity 0:9124 at 15*^ 0. 0-8&50 at 10(rO.* 

Acid value 87 72 

Free fatty acids (calcu- 
lated as oleic acid) . . . 
Saponification value 
Ether value 
Iodine value 

* Oompued with water at 16" 0. 

From these accounts of Ben oil, it appears that although it 
would not' yield the extravagant profits expected in 1817, yet 
if it cp.ul4 be produced at a sufficiently cheftp rat^ it would be 



4-4 per cent. 


8-6percenfc 


196-3 . 


193-6 


187-6 


186-4 


70-1 


65-2 
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Aatnre and jij^^jy ^^ gj^ j a^ market for dietetic purposes, and possibly an 

Commercial opening might be secured for the liquid portion of it as a lubri- 

TTses of cant for fine machinery. 

£enOiL rpjj^Q ^Qg^ ^f producing the oil as given by the firm of oil 

manufacturers at Kingston, Jamaica, appears very large; it 
must be pointed out, however, that the initial cost of the seed 
was very considerable, the yield of oil was less than would 
be exp'ected from the fact th t the decorticated seed contains 
from 35 to 38 per cent, of oil, and no allowance seems to have 
been made for the residual cake which might be of value as 
a cattle food. 



COTTON CULTIVATION IN THE SUDAN. 

The extension of cotton cultivation in the Sudan is alluded to 
by Lord Cromer in the " Report on the Finances, Administra- 
tion and Condition of Egypt and the Sudan in 1903." It is 
pointed out that at the present time the greater part of the 
cotton is grown on lands watered only by rain, whereas it is 
highly desirable that the plant should be cultivated on irriv 
gated lands. It is not considered necessary to delay the pro- 
gress of the industry in the Sudan until large irrigation works, 
capable of increasing the water supply both of this country 
and Egypt, are completed, but it has been decided to allow 
sufficient water to be taken from the Nile in summer to permit 
of an experiment on a fairly large scale b^ing made in the 
Berber district. Further, the hope is expressed that it may be 
possible to irrigate som'e parts of the Sudan without having 
recourse to the waters of the Nile. 

An enquiry has been made recently with regard to the^ossi- 
bility of developing the cultivation of cotton in the Tokar Flain, 
near Suakin, by means of improvements in irrigation, but it 
has been found that it would not be worth while to go to any 
great expense in this matter, since the supply of water is insig- 
nificant in amount and extremely irregular. 

It is stated that cotton could no doubt be grown in. the Bahr- 
el-Ghazal Province on non-irrigated land, but it is feared that, 
even when the Suakin-Berber railway is completed, the cost 
of transport from this remote region will be almost prohibitive. 

The cultivation of cotton on the Blue Nite and Binder rivers 
has been dealt with in a recent report of the Moudir of Senaar. 

Cotton is grown on the Blue Nile both on irrigated and non- 
irrigated land, but on the Binder it is cultivated entirely 
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without irrigation. The varieties grown are " Abu Hareira," Cotton 
" Belwa/' and " Mumtez." The two former plants are in- Cultivation 
digenous, and are grown chiefly on the river banks ; th^y last jn the 
for three years- or more, and yield the best cotton in the third Sudan, 
year. The " Mumtez " variety was probably introduced into 
the Sudan by Mumtez Pasha during the rule of the former 
government ; it is usually grown on non-irrigated land and is 
renewed every year. 

The cotton plants receive no attention during the winter, but 
the ground is roughly cleared at the beginning of th^ rainy 
season. On non-irrigated land the seed is sown in July, and, 
in all cases, the cotton is readv to be gathered after the lapse 
of four months. The collection of the fibre is generally effected 
in three operations ; the last pickings are inferior in quality 
to the two earlier crops since at this time the plants are 
adversely affected by the drought. 

The best districts for cotton growing or non-irrigated land on 
the Blue Nile extend from Smga southwards as far as Abu 
Naama. The average crop in a good year amounts to about 400 
rottles per feddan (or 360 lb. per acre), including the seed, whilst 
in a bad year it falls almost to nothing. 

During the year 1903 an experiment was commenced at Wad 
Medani with seed of the " Mitafifi '' variety, which was distri- 
buted to the natives. The assistance of an Egyptian cotton 
expert was obtained, and the leading sheikhs were brought 
together and given practical instruction in cultivating cotton 
by irrigation. The natives cling to their old method of growing 
the plant on non-irrigated land, as it gives but little trouble and 
yields all the fibre required for their own use. 

On the Binder, each village was directed to sow cotton seeds 
at the end of July on a small patch of land irrigated by 
"shadoofs." In September the results were found to be most 
satisfactory, both the " Mitafifi " and " Mumtez " varieties 
having grown well. 

The supply of labour in the Sudan is somewhat precarious. 
Owing to the great decrease of population which has recently 
occurred an external supply of labour will probably be needed. 
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COTTON CULTIVATION IN THE FRENCH COLONIES. 

The subject of the insufficiency of the cotton supply is 
receiving attention not only in this country but in all parts 
of the world in which the cotton manufacturing industry is 
established. 

In France, strenuous efforts are being made by the Colonial 
Cotton Association to advance the cultivation of cotton in the 
French Colonies. The objects which this Association have in 
view are : (1) to develop the cultivation of cotton in those 
Colonies in which the plant already grows ; (2) to study methods 
of ginning and baling adapted to the nature of the cotton and 
the local resources ; (3) to give consideration to the means of 
transport and, acting in conjunction with the public authorities, 
to increase these and make them as economical as possible; 
(4) to induce growers to improve the quality of,. their products, 
by purchasing the best varieties of seed and thus to facilitate 
the creation of markets, and (5) to distribute selected native 
or foreign seed in the villages in order to obtain more highly 
esteemed varieties of cotton. 

A report of the progress of the Colonial Cotton Association 
in pursuit of these objects during the first year of its existence 
was given recently at the Annual General Meeting of the 
Assoekttion, aaidhas been published in the "Revue des -Culturea 
Coloniales,'' 1904, vol. 14, pp. 129-144. 

Whilst ithe/ expeariments in cotton growing, which are 
described jbelow, were in progress in the Colonies, ginning 
machines of -varioiM systems, designed for manual labour, were 
purchased in England and America and tested in Havre. As 
a result of these trials, a number of gins were purchased and 
sent to different Colonies. During the year 1903, the Colonial 
Cotton Association distributed 3,025 kilos, of seed and bought 
30 ginning machines costing, about 750 francs each. 

Asia. 

Some years ago experiments in cotton growing were made in 
Tonkin and in. Th?inh-Hoa, the northern province of Annam. 
American, Indian and Egyptian seed was distributed to the , 
colonists and to the chiefs of militarv districts, whilst a fur- 
ther quantity was sown at considerable 'expense in particular 
concessions. The results were unsatisfactory and the product* 
showed evidence of degeneration ; th^ fibre was short, harsh 
and unworkable. Much difiBculty was experienced in carrying 
on the cultivation, and the crops suffered owing to •the irregu- 
larity of the rainfall. 

At the present time an attempt is being made at Dam-Xuyen, 
near Hanoi, to grow arborescent cottons derived from seed im- 
ported from India ; thes'e planta, after several seasons, have 
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attained an almost wild state without undergoing alteration or Cotton 
degeneration. CnltlYatioE 

Cotton is cultivated on a small scale in all parts of Annam. in the 
The fibre is strong, fairly long and regular, and of good colour, French 
but somewhat woolly ; it is comparable with Indian cottons of Colonies. 

food quality. The small quantity produced in this country, 
owever, is in the hands of the Chinese, who mabe advances on 
the crops and re-sell the cotton at a high price. 

In Cambodia, a cotton plant which yields a fibre of regular, 
silky staple is grown along the course of the River Mekong, but 
here again the trade is in the hands of the Chinese, and nearly 
the whole of the product goes to Japan. 

The cultivation of cotton in Indo-China coidd probably be 
extended, but the crops would either be used locally or exported 
to China or Japan ; for this reason the French Colonial Cotton 
Association has not attempted hitherto to develop the industry 
in these French Colonies. 

Oceania. 

Cotton occurs in several French Colonies of Oceania. In 
New Caledonia, where the plant is known to grow wild, experi- 
ments were made in 1869-1871 with " Sea Island " seed, but the 
results were unsatisfactory ; the soil is poor, the seasons are 
irregular, and the climate is too moist and cold at the period in 
which the capsules ripen. 

In the Loyalty Islands, which lie to the east of New 
Caledonia, the climate is drier and more equable, and the seasons 
are more regular. The Yice-President of the Chamber of 
Agriculture of New Caledonia has proposed recently to en- 
deavour to introduce cotton growing among the natives, and 
consignments of " Abassd," " Mitafifi," and " Sea Island " seed 
have been despatched for this purpose. 

The cultivation of cotton was at one time carried on in 
Tahiti to a considerable extent; the fibre produced was long, 
silky and resistant. The following table shows the quantities 
exported in three typical years : — 



Year. 



1880 
1890 
1902 



Exported to 
France. 



Exported to 
Other Countries. 



Kilogram. 

137,567 

22,799 

10,939 



^Kilofiram. 

431,904 

196,986 

6,198 



The only cotton now produced in the island grows wild, as the 
natives do not find its cultivation sufficiently remunerative. 

A small quantity of cotton is also grown in the Marquesas, 
and the whole is exported. 
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Cotton 
Cnltivation 
in the 
French 
Colonies. 



Africa. 

Algeria. — The lack of irrigation, the high rent charged for 
the land, the scarcity of labour, and the unfavourable climatic 
conditions render it improbable that cotton growing in Algeria 
will develop to any considerable extent. During the American 
Civil War, however, cotton was cultivated in this Colony on an 
extensive scale, the industry being aided by large Government 
bounties. When the bounties were withdrawn, the cultivation 
rapidly declined; the plants degenerated, the seed required 
frequent renewal, and the growth of weeds necessitated so large 
an amount of labour, that the industry was no longer remunera- 
tive. A few years ago some experiments were made at Fouffala, 
in rOued Rir and at Biskra; samples produced at the last- 
mentioned locality, where 4,000 hectares are devoted to cotton, 
were of fine quality and long staple. 

Tunis. — The meteorological conditions in Tunis are not 
favourable to cotton cultivation. The plant would no doubt 
grow well on irrigated lands, but such areas are limited m 
extent and very costly. Cotton occurs in the oases, but the 
natives do not devote themselves to its cultivation, as they do 
not consider it sufficiently profitable, and prefer to use the 
available water for watering their vegetables, cereals and fruit 
trees. Experiments are being carried on at the present time 
in Creteville, where samples of Mississipi and Texas seed have 
been forwarded for the purpose. 

Somali Coast. — An attempt is being made to grow cotton at 
Jibuti from " Sea Island " and " Mitafifi " seed, but even if the 
experiment succeeds it does not appear possible to develop the 
industry since the natives have no idea of agriculture and no 
taste for it. 

La Reunion. — At the time of the American Civil War the 
wealth of La Reunion was greatly enhanced by its cotton trade, 
but the industry was afterwards abandoned. In the year 1890 
the Chamber of Commerce of Havre sent an expert to the 
country to study the possibility of reviving the cultivation. 
His experiments led to the conclusion that cotton grows well 
in the island, but that the industry cannot be made profitable 
owing to the scarcity of labour ; he also remarked that cyclones 
are frequent, and that the bolls are particularly liable to attack 
by insects. 

The cultivation of the sugar-cane in La Reunion is gradually 
declining, and for this reason it is desired to re-establish cotton 
growing; a consignment of seed was forwarded to the island 
in 1903 and is at present in course of trial. 

Mayotta. — The sugar industry has failed also in Mayotta, 
and its replacement by cotton cultivation is regarded as worthy 
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of consideration. A sample of cotton grown in ike year 1890 Cotton 
was reported to be of excellent quality and remarkably long Gnltiyatieii 
staple. in the 

Comoro Islands. — Interesting specimens of cotton grown in Freiusii 
Great Comoro have been submitted to the Colonial Cotton Colonies. 
Association. 

Madagascar. — Before the introduction of European cotton 
materials into Madagascar, cotton was cultivated by the natives, 
particularly in Emyme and in the Betsileo. The indigenous 
cotton is not of very good quality; labour is abundant in 
Emyrne, but the soil is poor and the cost of transport from the 
interior qf the island is considerable. The only region in which 
the cultivation could be developed extensively is the western 
side of the island, where the climatic conditions seem perfectly 
suited to the cotton plant, and where the watercourses are, for 
the most part, navigable. 

The seed is sown from November to January before the heavy 
rains, and the harvest is gathered from April to June after the 
later rains which occur at the end of March. 

In 1903 some experiments were undertaken on the cultiva- 
tion of cotton from Egyptian seed, but, unfortunately, most of 
the plants were destroyed by a cyclone, only those escaping 
which were derived from the seed of plants already acclimatisea. 
Some samples of the "lint" produced showed deterioration, 
were harsh to the touch and of fine but irregular staple, whilst 
specimens of " Grifton " and " Sea Island " cotton which origi- 
nated from seed derived from previous trials were long and silky. 
These trials are being continued during the present year with 
seed of the "Sea Island," "Abassi," "Mitafifi," and " Janno- 
vitch" seed. 

A sample of cotton grown near Ambositra from Egyptian 
seed was reported to be of good colour, but of irregular, soft and 
woolly staple; and another sample, from Georgia seed, was 
stated to be of good colour and quality, and of fine and very 
long staple. 

An experiment station is to be -established in the West of 
Madagascar for the cultivation and acclimatisation of various 
cotton plants. The Governor and the local Chamber of Agri- 
culture are taking great interest in cotton growing, and 400 
kilos, of Egyptian and American seed and a saw-gin have been 
forwarded to the island by the Colonial Cotton Association. 

Congo.: — ^The prospects of cotton cultivation in the French 
Congo are not promising ; the cotton is short, labour is expen- 
sive, and the climate does not appear to be favourable. 

Pahomet. — In Dahomey, beyond the forest of oil palms 
wJbioh^;KtendB 120 kilometres from the coast, is found an argil- 
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Cotton laceous and ferruginous soirwhicE seems suitable for tke cotton 

Onltiyation plant. In tkese elevated regions cotton has always been grown 
in the by the natives for their own use, but the cultivation has gradu- 

French ^^7 diminished owing to the increasing quantity of manufac- 

Colonies. tured cotton goods imported from Europe. 

The development of the industry will become possible as soon 
as the railway will permit the transport of the raw product at 
a reasonable cost, since there is an abundance of efficient labour 
available. The seasons are well marked, and the country is 
traversed by four large rivers which overflow their banks 
irregularly from May to September. The inhabitants are said 
to be disposed to plant cotton extensively. A supply of 
Mississipi and Texas seed haa been forwarded to several persons 
in the Colony, and a ginning machine has been sent to Kotonou 
and placed at the disposal of the Governor. 

In April, 1903, 2,000 kilos, of cotton were exported from 
Savalou to Havre. This product was obtained from plants of 
on^ year's growth, the plantations being renewed annually by 
the natives. The staple was of a yellowish colour, irregular, 
18-25 mm. in length, harsh to the touch, and lacking in lustre 
and silkinese. On submitting the material to spinning and 
weaving trials good results were obtained. 

Ivory Coast. — ^Cotton grows wild in the north of this Colony, 
whilst in other parts it is cultivated by the natives. Th© seed 
is sown in April and May and the harvest is gathered in Decem- 
ber and January. Primitive methods of cultivation aye 
employed, and the product is of short and irregular staple. 

French Guinea. — Cotton growing cannot be attempted in the 
coast regions of French Guinea on account of the persistent 
rains. In Rio-Pongo, however, on the banks of the River La 
Fatallah well defined dry and wet seasons occur, and it is 
possible that satisfactory results might be obtained in this dis^ 
trict. Wild cotton plants are met with at a distance of about 
300 kilometres from the coast, and, owing to the possibility of 
irrigation their cultivation would be easy. 

During 1900-1901 an attempt was made to grow cotton in 
High Guinea; no less than 30 different kinds were planted, 
but with the exception of two Egyptian varieties ("Abassi" 
and " Mitafifi ") none of them succeeded nearly as well as the 
indigenous cotton. In March, 1903, another experiment was 
commenced under the auspices of the Colonial Cotton Associa- 
tion. American, Egyptian, Peruvian and Haytian seed was 
gown, and millet was planted between the different varieties in 
order to prevent hybridisation as far as possible. The results 
showed that "Mitafifi " was the only variety which grew well 
and did not appear to be injured either by the great heat or by 
the protracted rains of the winter season. These experiments 
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indicated, therefore, that only the Egyptian varieties are Cotton 
capable of becoming acclimatised to this region. Cultivation 

The districts of Saloum and Casamance seem to offer very in the 
favourable conditions for cotton cultivation. Several experi^ French 
ments have been made in the latter locality and two varietieei Colonies, 
in particular have succeeded well, viz., long-stapled Georgia 
cotton and short-stapled Louisiana cotton. The latter variety 
resembled the indigenous cotton of these regions, but had a 
very fine staple of about three times the length. 

Senegal. — There are vast territories in the hinterland and on 
the river banks of this Colony available for cotton growing, but, 
owing to the insuflSciency of the rainfall, cultivation can only be 
carried on where irrigation is possible. An experiment has 
been made recently on lands situated at the junction of the 
rivers Taouey and Senegal, where the fields can be irrigated 
during the whole of the vegetative period of the cotton plant. 
Seed of several varieties, American, Egyptian and Peruvian, 
was sown at the beginning of August, 1903. The crops 
obtained were of good quality, and neither the American nor 
the Egyptian varieties appeared to have degenerated. Another 
trial, carried out at Podor, confirmed the conclusion that cotton 
of a useful quality can be grown successfully in Senegal, but 
only on irrigated land. 

In 1903, an experiment with American, Egyptian and in- 
digenous seed was made in High Senegal. The cultivation was 
carried on exactly in the manner practised by the natives and 
without irrigation. From the results obtained it is evident 
that Egyptian cotton cannot be grown successfully in High 
Senegal, but that the American variety " Excelsior " seems 
capable of propagation. 

The cultivation of cotton is being encouraged at St. Louis, 
and the Colonial Cotton Association has forwarded an American 
ginning machine to this town and placed it at the disposal of 
the local Chamber of Commerce. 

Feench Sudan. — ^In the French Sudan the river Niger is 
known by the names of the Joliba and the Issa-Ber ; the former 
extends from its source in High Guinea to the lake district of 
Jenne, and the latter commences at this point and ends at Say. 
The climate of the Joliba region is divided into sharply defined 
periods. The rainy season begins from May 15th to June 1st 
and terminates between the 15th and 20th of October. The 
dry season commences in November, and intense heat is ex- 
perienced from the middle of March until t^e end of April. 
The climate of the Issa-Ber district is more healthy ; it is 
drier and warmer, and the wet perio3 is shorter and less 
dangerous. The rainy season extends from the end of June 
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Cotton to the beginning of October. The dty season commences with 

Cnltiyation thick fo^ in October, and the greatest heat occurs in May, 
in the Jime and July. 

French - The rivers overflow their banks in the rainy season and, in 

Colonies. consequence, the lands maintain during the winter a constant 
and uniform degree of moisture extremely favourable to the 
cultivation of cotton. 

Cotton growing has long been practised by the natives. The 
population is densest on the banks of the river in proximity to 
the areas of cultivation. If the native is assured that his crops 
will prove remunerative he will develop "the industry and im- 
prove his methods. The supply of labour available is sufficient 
to put under cultivation the greater part of the lands enri^ed 
by the overflow of <the Niger. It is evident, therefore, that the 
French Sudan appears to offer all the conditions required for 
promptly yielding practical and important results. 

In March, 1903, a large supply of American, Egyptian, 
Indian and Peruvian seed was sent to the Sudan and distributed 
in the districts of Bammako, Segu and Sansanding on the 
Niger, and San and Jenne on the Bani. In order to avoid 
confusion and admixture of the seed, each village was supplied 
with one particular kind. The natives were instructed in 
methods of sowing and cultivating by agents of the Colonjial 
Cotton Association. The reports already issued have shown 
that, on the whole, these experiments have proved extremely 
successful. 

, A consignment of indigenous cotton grown in Segu was 
forwarded to France in 1903. The staple was white, short and 
somewhat rough, but proved weU adapted to the operations of 
spinning and weaving. An experiment with Indian, Haytian 
and American seed was carried out in the same district. The 
American varieties yielded a fibre which was greatly superior 
to the indigenous cotton; its staple was fine, strong, of good 
colour, and 28 — 30 mm. in length. 

During the present year the work of the French Colonial 
Cotton Association is to be continued in the same manner as 
that hitherto adopted ; the experimental areas, however, are 
to be of greater extent and less widely dispersed. 
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SUGAR-CANE EXPEEIMENTS IN THE LEEWARD 

ISLANDS. 

The origin of experiments with sugar canes in the West 
Indies can be traced to the ravages which were caused by the 
moth-borer and the rind-fungus about the year 1892. At this 
time the Bourbon cane was generally grown, but as it became 
evident that this variety was especially liable to disease, 
eiJtperiments were instituted in order to obtain a stronger, and, if 
possible, to evolve a disease-proof variety. Under the stimu- 
lation of the Imperial DepaHment of Agriculture, which was 
ci^ated in 1899 under the direction of Sir Daniel Morris, fresh 
impetus was given to the movement for the improvement of 
sugar canes, and experiments were pushed on in several of the 
West Indian Islands. Amongst others, an extensive series of 
experiments was instituted, under the superintendence of ike 
Hon. I^rancis Watts, in Antigua and St. Kitts — ^two of the 
islands included in the Leeward group. These have been 
continued year by year since 1899, and have been gradually 
extended, so that the results obtained in the season 1902-3 have 
furnished ample material for the report recently issued. 

There were two principal objects in starting these experi- 
ments; the one already mentioned was concerned with the 
improvement of the cane by selection, either vegetative select 
tion, or selection of new seedlings, and the other was the experi- 
mental determination of the value of different manures. Each 
of these necessitated a large number of experimental plots, and 
an important feature in 3ie cultivation has been that all the 
canes have been grown in the same way and under the same 
conditions as the ordinary crops on the estates. 

Taking first the experiments with selected varieties, these 
are divided into two series, according as they were carried out 
with plant canes or ratoons, and also the average results are 
tabulated separately for Antigua and St. Kitts. In Antigua, 
during the season 1902-3, experiments were conducted with 
plant canes on seven stations, on which the soil varied from a 
heavy clay to a friable limestone. On one station as many as 
35 selected varieties were laid out in plots, but on the remaining 
six stations 23 selected varieties were grown, and each trial was 
made in duplicate. The most important criteria in cane cul- 
tivation are the tonnage of cane produced per acre, the per- 
centage of juice obtained in the mill, and the degree of purity 
of the juice, i.e., the relative proportion of sucrose, or true cane 
sugar, to reducing glucose. From the tabular statement (No. 8) 
given in the original, which shows the mean values from 11 to 
14 plots for each of the 23 selected varieties grown in this 
way, it is seen that a Barbados seedling, B. 208, yielded 
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Sugar-cane ^j^^ largest amount of sucrose per acre; another Barbados 
Expert- seedling, B. 156, which stands third on the list, exceeds the 

ments former in the amount of cane produced per acre. In a second 

in the table (No. 36), which gives the means for plant-canes culti- 

Leeward vated on 6 to 8 plots in St. Kitts, B. 208 figures second on the 
Islands. ^^®*» *^® variety, "Caledonian Queen," which heads the list, 
gave a much higher tonnage and a higher percentage of juice 
per acre, but yielded a juice of inferior quality. Finally, in 
the table of results obtained with ratoon canes, B. 208 appears 
second in the list for Antigua, but is much lower in the list 
for St. Kitts. These facts, when tiaken in conjunction with the 
success of the same variety in Barbados and elsewhere, justify 
the opinion that *' B. 208 commends itself highly to planters 
on account of its good field character and the ease with which 
sugar can be manufactured from it. It also retains its excellent 
character when judged as a ratoon cane.'' In spite of this 
favourable verdict, Mr. Watts warns planters not to decide too 
readily for this or any other variety, and reminds them that 
B. 208 has not been sufficiently long under cultivation — ^two 
years — ^to be accepted as the best variety. This warning is not 
superfluous when it is remembered that a preliminary trial 
with the Burke variety gave promising results which were 
not fulfilled when the plant was taken into cultivation. 
The Burke cane is also interesting because it furnishes 
an instance of a variety which has done very well in Antigua 
but has been a failure in Barbados. And whether it is a 
matter of soil or physical conditions, or a difference in strain, 
the same inequality of production may be expected even on. 
different estates in the same island, so that it becomes a matter 
of importance to grow varieties which have been proved locally 
successful and to obtain seed or cuttings from well known 
sources. 

Experiments were made to try the effect of applying ger- 
micides to cuttings before planting, and ordinary cuttings of 
pieces of the cane bearing lateral buds only were tried as well 
as " tops " on which the main growing point is present. These 
were treated with (1) Bordeaux mixture, (2) tar applied to the 
ends, and (3) a combination of the two. The treatment was 
generally beneficial, but the best results were obtained with 
Bordeaux mixture alone. 

In the case of manurial trials, 38 different experiments were 
devised and set up in duplicate, in which the nature and 
quantity of the manures were varied. The control plots were 
dressed with 14 to 20 tons of pen manure, and these were com- 
pared with plots treated with a larger quantity of the same 
manure or with various amounts of nitrogenous manures, 
phosphates, potash, guano and lime. The results are shown 
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very clearly in diagrams in which the amount of sucrose Sugar-cane 
in the juice per acre is represented by a horizontal line, Expert- 
and a break cuts off a proportion of the line which ments 
corresponds to the cost per acre of the manure supplied; in the 
thus reading the black line to the break gives the payable Leeward 
yield for each experiment. Diagram 2 is the most important jg^^nds 
as giving the mean results for 3 years for plant or first year 
canes. The chief results obtained are that an application of about 
20 tons of pen manure well worked in is necessary, after which 
for plant canes artificial manures are not required and will 
not prove remunerative.* The addition of nitrogenous manure 
or potash increases the yield slightly, but is doubtfully re- 
munerative, while even though the soil in the islands is con- 
sidered to be deficient in phosphates, the addition of phosphates 
to the plots receiving potash and nitrogen actually results in a 
decreased crop. For ratoon or second year canes, in order to 
obtain the maximum crop, the addition of nitrogenous manure 
is necessary either in the form of nitrate of soda or sulphate 
of ammonia, and it is important to add this in one application. 



KINO FROM THE BARK OF DIPTEBYX OBORATA. 

It. has recently been observed by Messrs. Heckel and 
Schlagdenhaufien, that, the leaves, stem and fruits of the South 
American tree Dipteryx odorata from which Tonquin beans are 
obtained, yield a resin with properties very similar to those of 
Manilla copal (Bulletin of the Imperial Institute, Vol. 1., p. 142). 

These authors in continuing their investigation of the products 
of this tree have shown that its bark contains a liquid kino, of 
which a description is given, in a recent number of La Uevue de 
Cultures Goloniales (1904, Vol. xiv. p. 97). 

The liquid is found for the most part in the cortical regions of 
the trunk, and exudes, when incisions are made through the bark 
of the tree. Experimental incisions made in the late summer, 
gave very poor yields, but these will be repeated in the spring 
when it is expected that a better yield will be obtained. 

The kino was experimentally examined and compared with 
other kinos and found to be of fair quality, being completely 
soluble in warm alcohol, and leaving very little ash on ignition. 

The investigation of the mode of secretion of this kino and of 
the copal resin in the tree is being continued. 
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THE FIXATION OF ATMOSPHERIC NITROGEN BY 
CHEMICAL AGENCY. 

The inability of most plants to directly assimilate the nitrogen 
of the atmosphere necessitates the addition to the soil of soluble 
substances which contain nitrogen in a state of combination. 
The action of fixing atmospheric nitrogen is known to occur 
naturally through the agency of bacteria associated with the roots 
of certain leguminous plants. By the growth of these plants the 
soil in which they are grown is enriched with soluble coqapounds 
the nitrogen of which is available as plant food. The amount of 
this essential element obtained by tlus means is necessarily de- 
pendent on time and local conditions, and is often insufficient 
to replace the nitrogen removed from the soil by the cultivation of 
non-leguminous crops. The use of artificial nitrogenous manures 
supplies a ready means of improving soils deficient in nitrogen, 
and the substances mostly used for this purpose at the present 
time are ammonium sulphate and sodium nitrate. Nitrogenous 
manures have so far been more expensive than those containing 
other plant constituents, and for this reason the importance of 
devising a practical means for utilising the nitrogen of the atmo- 
sphere as a source of such manures has long been recognised. It is 
therefore interesting to note that the substance calcium cyanamide 
has recently been prepared with the use of atmospheric nitrogen 
on a commercial scale in Germany and has been placed on the 
market under the name of " Kalkstickstoff." 

During the experimental preparation of cyanides in the electric 
famace in presence of free nitrogen, calcium cyanamide was found 
to be produced. Further, it wad found that the same substance 
could be obtained by heating a mixture of lime or chalk and 
charcoal at 2,000 deg. C — a temperature below that necessary for 
the formation of calcium carbide — in a current of air. Under 
these conditions the nitrogen of the air enters into combination^ 
and the principal product of the reaction is calcium cyanamide. 

The manurial properties of this substance have been tested by 
Professors Wagner and Gerlach at Darmstadt and Posen respec- 
tively with various crop-plants, and although there is much to 
learn with regard to the conditions under which it may be most 
advantageously employed, this material has already proved itself' 
a manurial agent apparently as valuable as amonium salts and 
nearly as efiective as sodium nitrate. 

It is considered very probable that if calcium cyanamide can be 
manufactured cheaply it will find a place among the artificial 
nitrogenous manures. In this connection it may be mentioned 
that as cyanide of potash or soda can be readily prepared from 
calcium cyanamide this material is of interest not only in agricul- 
ture but also in the extraction of gold. 
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NOTICES OP SOME RECENT UNOPPICIAL 
PUBLICATIONS. 

(All these books have been added to the Imperial Institute Libra/ry.) 



India: Our Eastern EbiIpire. By P. H. Gibbs. Pp. viii. 
+ 207. (London : Cassell & Co.) 

The greater part of this book is taken up with short descriptions 
of the^ principal cities in India, and ike portrayal of the special 
features to be observed by a traveller in Bombay, Madras, and 
Calcutta. The author describes the situation of the large cities 
lying on the banks of the Ganges, and recalls some of the events 
which have made them so noteworthy in the history of British 
India. To the account of the more important Native States is 
appended a special map showing the situation and extent of these 
territories. The chapter on " India's Frontiers " describes the 
Khyber Pass, and in this connection a photograph of a caravan 
en route gives some impression of the mountainous nature of this 
country, in addition to illustrating the method of transport. In 
the two concluding chapters, which are mainly historical, the 
author traces the origin of the races and religions found in India, 
while the narration of the most important event of recent times, the 
Delhi Durbar, is reserved for the close. The book contains 
numerous illustrations reproduced from photographs. 

The Nile Quest: A Kecord of the Exploration of the 
Nile and its Basin. By Sir Harry Johnston, G.C.M.G., K.C.B. 
Pp. XV. + 341, with illustrations and maps. (London : Lawrence 
and BuUen, Ltd., 1903.) 

" The Nile Quest " is the first of a series of volumes on the 
history of great geographical discoveries issued under the general 
title of " The Story of Exploration." Beginning with the dawn 
of Nile exploration under such leaders as the usurper Amasis and 
the Persian conqueror Cambyses, the author traces the gradual 
growth of European interest in the Nile question as evidenced in 
the works of early Greek historians and geographers (Herodotus, 
Aristotle, and Eratosthenes), and pursues the story of the quest in 
the accounts of successive Persian, Greek, and Koman adventurers, 
through the Arab and Jewish researches of the middle ages, to the 
comparatively modem achievements of the Portuguese travellers 
of the 16th and 17th centuries. Chapters are devoted to the 
expeditions of Bruce, the pioneer of British Nile explorers, to the 
opening up of the White Nile by Muhammad Ali, and to the 
reports sent home by emissaries of the Church Missionary Society. 
The volume formB a record of the exploration of the Nile basin 
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, I 

Notices of during some three thousand years, includes a list of explorers 
soma recent whose researches contributed to the gradual revelation of the 
Unofficial course of the great river, and ends with a bibliography of the 
Publica- books referred to in the compilation of the work. 



tions. 



Food for the Tropics: being a Short Description of 
Native Produce suitable for Food in Tropical Countries. 
By T. M. Macknight. Pp. ix. + 116. (London, Calcutta, and 
Bombay : Thacker & Co., 1904.) 

Believing that the indigenous products of a tropical country are 
more suitable as food for the inhabitants than any which can be 
imported from another country having a totally different climate, 
the author proceeds to enumerate the various kmds of products of 
tropical countries, and to explain how they can best be utilised. 
Each chapter deals with one staple article of food consumed in 
Europe, such as bread, potatoes, meat, butter, vegetables, or fruit, 
and shows how every constituent of such food can be obtained in 
one form or another from native products of tropical countries. 
The appendices contain tables giving the percentage composition 
of some articles of food of the temperate and tropical zones, a 
bibliography, and a list of the best edible fishes of the tropics. 

Disinfection and the Preservation of Food, together with 
AN Account of the Chemical Substances used as Antiseptics 
and Preservatives. By Samuel Eideal, D.Sc. (Lond.). Third 
Edition. Pp. 494. (London : The Sanitary Publishing Co., Ltd., 
1903). 

Owing to its important bearing upon the qu^tion of public 
health, the subject of disinfection has received very careful study 
during recent years, and as a result great progress has been made 
in this branch of sanitary science. The aim of this book is to 
provide a convenient summary and review of the extensive litera- 
ture now available on the subject, which will be of service not 
only to the sanitary expert, but also to all those concerned in the 
practical work of disinfection. The third edition of the book has 
been recently issued, and the opportunity has been taken to revise 
the whole and to bring the information thoroughly up to date. 
The different methods of disinfection are fully described and their 
efficiency compared, after which a detailed account of all the prin- 
cipal disinfecting agents is given, with particulars regarding the 
specific action of each. 

In view of the disputes which have arisen regarding the use of 
food preservatives, the section upon this subject has beien extended 
and now includes descriptions of the principal methods of preser- 
vation in use at the present time, together with a summary of the 
conclusions arrived at by various committees appointed to investi- 
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gate the qaestion. The author takes the view that under present NoticeB of 
conditions it appears to be impossible, without incurring great some recent 
loss, to dispense with the use of preservatives for perishable articles Unc^cial 
of food, and that in some cases the addition of chemical preserva- Publica- 
tives may even be desirable, providing proper control be exercised, tions. 

The book concludes with a statement of the bacteriological and 
chemical methods employed in the examination of the various 
substances used for antiseptic or disinfecting purposes. 

A Treatise on Manures ; or. The Philosophy of Manuring. 
A Practical Handbook for the Agriculturist, Manufacturer, and 
Student. By A. B. Griffiths, Ph.D. Third edition, revised and 
enlarged. Pp. xvi. + 453. (London : Whittaker & Co., 1903.) 

In this book a short account is given of the nature and com- 
position of each of the numerous materials, both natural and 
artificial, now employed as manures. It includes an account of the 
machinery and processes used in the preparation of manu- 
factured manures. The principles of manuring, the analysis and 
valuation of manures, and other subjects relating to agriculture, 
are also dealt with though necessarily somewhat briefly. 

Plant-Geography upon a Physiological Basis. By A. F. W. 
Schimper. Authorised English translation by William R. Fisher, 
B.A. Revised and edited by Percy Groom, M.A., D.Sc, F.L.S,, 
and Isaac Bayley Balfour, M.A., M.D., F.R.S. Pp. xxx. + 839. 
(Oxford : Claredon Press.) 

At the present time when so much attention is being paid to the 
study of ecological botany, some interest attaches to the appearance 
of a translation of Schimper's ** Pflanzengeographie.*' As those 
who have perused the German edition will know, the author 
attacks ecological questions from the physiological standpoint, 
which he considers the most effective in the endeavour to realise 
the aim of geographical phytology, viz., the explanation of the 
differences existing among different floras. 

The book is divided into three parts. The first deals with the 
different factors affecting plant life, the chapters on " Water" and 
" Soil " being of special interest. In the first of the two chapters 
of the second part plant formations are considered, of which 
Schimper distinguishes two ecological groups: the climatic, the 
character of whose vegetation is governed by atmospheric condi- 
tions, and the edaphicy whose vegetation is chiefly determined by 
the nature of the soil. The second chapter contains an account 
of the various plant guilds, including lianes, epiphytes, saprophytes, 
and parasites. The first and second parts may be considered as 
introductory to the third, which forms the bulk of the book. This 
section is concerned with an account of the floristic characters of 
the great geographical zones. 

The volume contains numerous original illustrations. 
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Noticas of The Elemhiits of Mining and Quarrying. By the late Sir 0. 
some recent leNeve Foster, D.Sc, P.R.S. Pp. xvi. + 299. (London: C.GriflSn 
Unofficial & Co., 1903). 

' This book deals in a concise manner with the general principles 

^®^®* underlying modem practice in mining and quarrying. The first 

chapter treats of the occurrence of the various economic sub- 
stances which are obtained from the earth's crust, giving examples 
from typical mines. In chapter two an account of surface indi- 
cations of minerals is given. Chaptera three and four deal with 
the methods of boring and with excavation by manual labour and 
machinery. Chapters eight to eleven describe mining equipment, 
and cover the methods of haulage, hoisting, drainage, ventilation, 
and lighting. The three concluding chapters deal with mining 
regulations and with accidents, and the diseases peculiar to workers 
in mines. 

Metallurgical Analysis and Assaying. A three years' course 
for students of schools of Mines. By W. A. Macleod, B. A., B.Sc, 
A,O.S.M. (N.Z.), and Chas. Wilken, F.C.S. Pp. xii. + 318. 
(London: Charles Griffin & Co., Ltd., 1903.) 

This is a text book of a comprehensive character. Detailed 
instructions for the qualitative and quantitative analysis of 
inorganic substances are contained in Parts I. and II., where all the 
methods in common use are described. Part III. is divided into 
two sections, of which the first deals systematically with the assay 
of the principal ores, while the second is devoted to technical 
analyses, including those of Water, furnace gases, coal, cement, 
and petroleum. 

The book assumes no previous knowledge of practical chemistry, 
and contains full directions for the work of students. 

Outlines of Geology : an Introduction to the Science for 
Junior Students and General Readers. By James Geikie, 
LL.D., D.C.L., F.R.S. Fourth edition, revised. Pp. xii. + 424. 
(London: Edward Stanford, 1903.) 

This is, as its title implies, an elementary manual of Geology* 
It describes in turn the chief geological agencies and the results 
of their operations. The principal minerals and rock types and 
the structures .of the latter are next dealt with, a special chapter 
being devoted to ore deposits and their mode of occurrence. The 
concluding chapters are concerned with stratigraphical geology, 
and contain descriptions of the more important tbrmations and the 
fossils that characterise them. There are numerous illustrations. 
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Mineral Systems. — A review with outline of an attempted l^oticesof 
classification of minerals in natural groups. By E. J. Chapman, 8ome recent 
Ph.D. Pp. ix. + 144. London : Williams & Norgate, 1904. Unofficial 

The author proposes a new classification of minerals in which ^hlica- 
less attention is paid to the chemical composition and more to tions. 
physical characters than has usually been t%e case. Some notes 
on blowpipe reactions are appended. 

The Cyanide Pkocess of Gold Extraction. By James Park. 
Pp. xiv. + 187. (London : C. Griffin & Co., 1904.) 

The extiwjtion of gold by means of a dilute solution of potassium 
cyanide as applied to tailings from free milling ores is a simple 
matter, but the modifications which are necessary in the case of 
sulphide, telluride, and other gold ores tend to complicate the 
process, and to make it one of the most difficult of wet methods of 
extraction. The recovery of the gold, either direct from the cyanide 
solution or by precipitation by means of zinc, has been much 
improved in recent years, with the result that lower grade ores 
can now be successfully treated. All these features of the process 
receive attention in tlus book. Commencing with the chemistry 
of the process, the author describes the necessary appliances 
which are illustrated by large scale drawings. Succeeding 
chapters deal with the treatment of slimes and concentrates, and 
the recovery of gold by zinc precipitation. Finally an account is 
given of the numerous variations of this process in vogue at 
mines in the Colonies and America. 

The Oil Fields of Russla and the Russian Petroleum 
Industry. — A practical handbook on the exploration, exploitation, 
and management of Russian oil properties. By A. Beeby Thompson, 
A.M.I. Mech.E. Pp. xviii. + 504. (London : Crosby, Lockwood 
& Son, 1904.) 

This book deals with the development and present condition of 
the mineral oil industry in the Caucasus. 

The author describes in some detail the geological structure of 
the country and the curiously irregular flow of the oil under- 
ground, and discusses the theories that have been put forward to 
account for its formation, but leaves the impression that there is 
still much to learn on the subject. 

The conditions in the Caucasus are very dissimilar to those that 
prevail in most mineral oil-producing regions, and as the result of 
long experience and repeated experiments methods and machinery 
have been evolved which difier widely from those in use elsewhere. 
They will be found described at length in the present work, but 
the strata are so variable and the difficulties to be overcome so 
numerous and diversified, that even this bulky volume does not 
exhaust the technical details of the subject. 
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Notices of Considerable space is devoted to the methods of boring and 

some recent casing the wells and to the imi)ortant matter of the exclusion of 

Unofficial water, the presence of which has most unfortunate results on the 

Publica- yield. The method of baling by means of long cylindrical 

tions. buckets is clearly described, as well as the author's " air lift.*' By 

the use of the latter the oil is raised with much less trouble and 

expense ; but it is only applicable when the well is at least half 

full of oil. 

A description is given of the fountains of oil which rise to a 
height of over 400 feet and sometimes become towering columns 
of fire. 

The book is well provided with statistics and statistical diagrams ; 
and detailed figures of the diflFerent fields as well as of the prin- 
cipal properties in each. A complete table of equivalents of 
Eussian moneys and weights is given in the Appendix. 

There are numerous illustrations, reproduced from photographs, 
and several maps. 
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INDIAN AND COLONIAL COLLECTIONS. 



EEOBNT CHANGES AND ADDITIONS. 

The Indian and Colonial Collections of the Imperial Institute 
are devoted to the illustration of the economic products and 
commercial resources of India and the Colonies. These Collections 
are contained in the galleries situated behind, and running parallel 
to the main building of the Institute. The arrangement is 
geographical, the galleries being divided into ** courts " each of 
which is assigned to one particular colony. 

Representative exhibits of the products of many of the 
Colonies have been available to the public for some time, whilst 
others are now being arranged. 

Many of the Courts are at present receiving additions and 
undergoing complete re-organisation and re-arrangement, in co- 
operation with the Colonial Governments, in accordance with a 
general scheme to render them of greater value for technical purposes 
and as a means of extending general knowledge of the Colonies 
and their economic resources, and of assisting persons desirous of 
proceeding to the Colonies in gaining information about the con- 
ditions and mode of life there, as well as for illustrating the 
progress of applied science in the utilisation of economic products. 

General information regarding each colony is being provided 
by means of geographical, geological and meteorological maps and 
special maps indicating the distribution of the principal crops, 
minerals, etc. ; whilst specially prepared tabular statements are 
employed to illustrate data supplied by the Governments con- 
cerned regarding area, population, revenue and expenditure, and 
trade, with details relating to the values of the more important 
products. The specimens of the products are classed in the first 
instance as vegetable, animal or mineral, and subdivided 
according to their uses; vegetable products falling into such 
groups as food-stuffs, timbers, gums, resins, and drugs. 

As far as possible samples of the finished article as produced in 
the Colony will be exhibited together with the raw material, and 
intermediate stages. Photographs are employed to illustrate 
characteristic scenes in the cultivation, collection or manufacture 
of products, and by means of special labels concise information 
is provided as to properties, uses and supply. 

When this work is completed it is hoped that each Court will 

give an accurate representation of the economic resources of a 
olony, and that the Collections will prove an important factor 
in extending public knowledge of the Colonies, and in furthering 
their economic development. 

A 2 
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NEW SOUTH WALES C50URT. 

EUCALYPTUS OILS. 

An extensive and interesting exhibit of the eucalyptus oils of 
New South Wales has been presented to the Imperial Institute 
by the Technological Museum, Sydney, and is now arranged 
and available to the public in the New South Wales Court in 
the Exhibition Galleries. 

For several years Messrs. R. T. Baker, F.L.S., and H. G. 
Smith, F.C.S., respectively Curator and Assistant Curator of 
the Technological Museum, Sydney, have been engaged in 
investigating the eucalypts of the State, especially in regard 
to their essential oils. The results of their work have appeared 
in numerous papers contributed to the E-oyal and Linnean 
Societies of New South Wales, and in 1902 a comprehensive 
summary of the investigation was published officially under the 
title " A Eesearch on the Eucalypts, especially in regard to 
their Essential Oils." This volume contains a full account 
of the botanical and chemical characteristics of all the species 
investigated and is copiously illustrated throughout, the 
botanical plates being drawn from the material used in the 
work. 

As Messrs. Baker and Smith state in the preface to their book, 
the investigation was undertaken owing to the lack of know- 
ledge of the eucalypts of the State, and with the view of assist- 
ing the commercial utilization of the oils, which at the time 
appeared inferior in quality to eucalyptus oils obtained from 
Tasmania, Victoria, and South Australia. 

One of the most interesting facts ascertained during this 
research, and one of great economic importance, is that the 
oil obtained from many of the species possesses certain definite 
constituents and properties which are constant, no matter where 
the trees are grown. For this reason it is important to restrict 
commercial operations to those species whose oils are proved 
to be of good quality and to keep the products of individual 
species distinct. If this is done, the quality of any eucalyptus 
oil can be assured and an industry built up of a product the 
name of which should be a guarantee of the constancy of the 
constituents, so that the purchaser may be sure of obtaining 
what he requires. Nothing can be more detrimental to the 
industry than the indiscriminate mixing of the leaves of various 
eucalypts. 

The deserved prominence obtained by the oils of Eucalyptus 
glohulus, E, cneorfolia, and a few other species which have 
been so extensively distilled in the past, is apparently due rather 
to the perseverance and persistency of the companies working 
these oils than to any superiority of the oils themselves. Some 
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other species, e.g., E, Smithii, are now brought forward as yield- Eucalyptus 
ing oil of very high quality and possessing other characters of Oils of 
commercial value. If ew South 

During the progress of the research Messrs. Baker and Smith "VV^ales. 
were led to revise the usually accepted classification of the 
genus and the species, as described, are found on the characters 
of barks, timbers, the chemical and physical properties of the 
oils, and field knowledge, in addition to morphological charac- 
ters. Species constituted on this broader basis are found to be 
practically constant in their botanical and chemical charac- 
teristics, however great their geographical range, a point 
obviously of considerable economic importance. 

Of the 120 species of eucalypts occurring in New South Wales, 
about 111 have been investigated, end as many of these also 
occur in other States, much of the work is really of direct value 
for the whole Commonwealth; and it is now possible to state 
with considerable accuracy what the quantity, composition, and 
probable value of the oil obtainable from any given species 
would be. 

The exhibit in the New South Wales Court comprises samples 
of the oils and specimens of foliage, flowers, fruits, timber, and 
bark of the greater number of the species examined. The 
yield and the principal constituents of each oil are given on the 
labels, and for those desiring more information, the papers 
published by the investigators are available in the library of the 
Institute, and can be seen on application at the Central Stand 
in the Exhibition Galleries. 

The exhibit is divided into four classes, according to the 
composition of the oils. The following notes refer to the 
species yielding oils richest in eucalyptol; the remaining 
classes will be dealt with later. 

Clsuss 1. — Oils richest in Eucalyptol. 
E, }iemilampra, F,v,M, " Mahogany." 

The crude oil is reddish-brown in colour, and its odour re- 
sembles that of oils belonging to the better class. Specific 
gravity of crude oil 0*9282 ; specific rotation [a] d = + 7'64P. 
78 per cent, of the oil distilled between 169^ and 183^ C, and 
contained 43 per cent, of eucalyptol. 

E. resinifera, Sm. " Eed or Forest Mahogany," 

One of the largest forest trees of the State, found through* 
out nearly the whole of the coast district of New South 
Wales. The crude oil is dark lemon coloured; the first 
fraction contained 50 per cent, of eucalyptol. The average 
yield of oil was 0*302 per cent. 
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EticalyptUB E. polyanthema, Sieb. " Red Box." 

Oils of New A good timber tree found in New South Wales and Victoria. 

South Average yield of oil 0*825 per cent. The crude oil is of a light 

Wales. amber colour, has an odour' resembling the better class 

eucalyptus oils, is rich in eucalyptol and contains some pinene, 

but no phellandrene. The oil may be considered good, except 

that esters are present in rather large amount. 

K Behriana, F.v.M. " Mallee Gum." 
A small tree of the " mallee " country, ranging through New 
South Wales, Victoria, and South Australia. The average 
yield of oil was 0*614 per cent. The crude oil is reddish brown, 
with the odour of better class eucalyptus oils, fairly rich in 
eucalyptol, and containing pinene, but no phellandrene. The 
specific gravity of the oil was found to be high, 0*9237, whereas 
the amount of eucalyptol present was only moderate, and this 
oil is cited as an illustration of the fallacy of the supposition 
that a high specific gravity indicates a high content of 
eucalyptol. 

Fj. pendula, A. Cunn. ** Red Box." 
Found in South Australia, Victoria, New South Wales, and 

Queensland. 

Average yield of oil 0*67 per cent. It contains eucalyptol 

and pinene. 

K dealbata. A. Cunn, " Cabbage or Mountain Gum." 

Occurs in New South Wales and Queensland. The crude oil 
is of the colour of olive oil. The oil is a good eucalyptol one, 
and may almost be considered to rank with the best. The 
average yield of oil was 0*856 per cent. 

E. rostrata, Sch. var. borealis, R.T.B. and H.G.S. " River Red Gum." 

Average yield of oil 1*001 per cent. This oil belongs to the 
eucalyptol pinene group, and is quite different from that 
obtained from material from another source, but apparently 
identical so far as morphological characters are concerned. 
Cattle have long been known to eat the leaves of only one 
kind of " River Gum " {E, rostrata). The variely borealis has, 
therefore, been founded on chemical grounds and awaits further 
morphological investigation. 

The oil is rich in eucalyptol, and the leaved might be distilled 
commercially, whereas the oil could not be extracted profitably 
from E. rostrata, which yields only a small quantity of 
eucalyptol. 

E. maculosa, R.T.B. " Spotted Gum." 

A eucalyptol-pinene oil. Average yield of oil 0*846 per 
cent. 
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U camphora, R.T.B. " Sallow or Swamp Qum." HucalyftUB 

Usually found in swampy or wet ground, and obtained from ?* ^^ 

New South Wales and Victoria, but not from Tasmania. The ^™^ 
average yield of oil obtained was 0*836 per cent. The crade Wales, 
oil is amber coloured. Eucalyptol is present in abundance. 
Pinene is present, but phellandrene absent. Eudesmol was 
also found to be present; one sample of oil containing such a 
large quantity of this constituent that the fraction crystallized 
in the receiver soon aft^r distillation. The seasoii of the year 
appears to exercise an important effect on the formation of 
eudesmol, and it is suggested that it may be an intermediate 
product in the formation of eucalyptol. This may be regarded 
as an excellent eucalyptol oil. 

K punctata, Be. ** Grey Gum.'* 

Coast district of New South Wales and Queensland. Average 
yield of oil 0*781 per cent. The oil belongs to the eucalyptol- 
pinene group. 

K squamosa. D. & M. Ironwood." 
An excellent eucalyptol oil; average yield 0*643 per cent. 

E. Bridgesiana, R.T.B. " Apple or Woollybutt." 

The crude oil obtained from this species is orange-brown in 
colour and rich in eucalyptol. It is an excellent oil, but 
unfortunately the yield is not large, and for this reason it may 
have to be excluded from the list of those available for com- 
mercial distillation of oil. 

E, goniocalyxy F.v.M. A " Mountain Gum.". 

This species yields an oil rich in eucalyptol, but containing 
volatile aldehydes, so that it should not be used medicinally 
without rectificatian. The average yield of oil was 0*881 per 
cent. 

E, biooUn-, A. Cunn. " Bastard Box:" 

This oil is rich in eucalyptol, the amount present in the first 
fraction, between 171 and 183^ C, being 70 per cent. 

E, popuUfolia, F.V.M. ** Poplar-leaved Box." 
The oil is rich in eucalyptol. 

E. Imigifolia, Lin. K. " Woollybutt." 

Average yield 0*535 per cent. Oil rich in eucalyptol. 

E. maidenly F.v.M. " A Blue Gum.'' 

This species is closely related to E, glohvlus, and the oils 
of the two species are very similar in composition. The oil is 
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Eucalyptns rick in eucalyptol and tke species may be considered a good 
Oils of New one for commercial purposes, but it would be necessary to 
Soutli rectify the oil by re- distillation owing to the presence of esters 

Wales. ^^d volatile aldehydes. Average yield of oil 1*304 per cent. 

K globulus, Labill. " Blue Gum." 

This well-known species ranges from Tasmania through the 
south-eastern part of Australia ; but although it occurs in New 
South Wales, its distribution there is against its being lar^ly 
used for oil distillation. It is extensively planted in various 
parts of the world, and oil distilled from it in Algeria now 
enters largely into competition with the Australian product. 
It is important to notice that the oil obtained from plants grown 
in New South Wales is the same in character and constituents 
as that always obtained from this species wherever grown. The 
average yield of oil is given as 0*745 per cent. 

U. pulverulenta, Sims. 

The oil of this species is exceedingly rich in eucalyptol, the 
first fraction distilled between 166 and 183° C. containing 
60 per cent. The average yield of oil is also veiy high no less 
than 2*22 per cent. The plant is, however, rare. 

E, cinerea, F.v.M. ** Argyle Apple." 

This species yields an excellent eucalyptol oil, which is at 
present distilled on a commercial scale in the State. The plant 
IS gregarious and bears plenty of foliage, yielding a large per- 
centage (1*2) of oil; it is thus well adapted to commercial 
purposes. The oil contains valeric ester in some quantity, 
and the iron or copper stills employed are often attacked, 
causing the crude oils to be tinted red or greeto as the case may 
be. The iron does not appear in the distillate on rectification, 
and the use of copper stills has been discontinued. 

E. cordata, Labill. 
A Tasmanian species, giving the high average yield of 2*32 
per cent, of oil rich in eucalyptol. 

E. Stuartiana, F.v.M. " Apple." 
The yield of oil is low, only 0*394 per cent. 

E. Morrisii, R.T.B. '' Grey Mallee." 
An excellent eucalyptol oil, and aa the average yield is high, 
1*69 per cent., this species is regarded as an excellent one for 
commercial oil distillation. 

E. Smithii, R.T.B. *' Gully Ash or White Top." 
This species is regarded as one of the best sources of 
eucalyptol oils for the following reasons : (1) the yield of oil 
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from " sucker " and mature leaves is large ; (2) the oil from Eucalyptus 
sucker and mature leaves is of equal value ; (3) the oil is exceed- Oils of New 
ingly rich in eucalyptol, the crude oil containing 70 per cent. ; South 
(4) constituents of high boiling point are absent; (5) the Wales, 
rectified oil is of superior quality owing to the absence of esters 
and volatile aldehydes; (6) the loss sustained on rectification 
is small. 

It is suggested that young plantations of this species could 
be utilised, and that by systematic cultivation the difficulty of 
collecting leaves from mature trees might be avoided. 

E, sideroxylon, A. Cunn. " Red Flowering Iron Bark." 

This oil belongs to the eucalyptol-pinene group, and is of 
excellent quality. The average yield obtained was 0*537 per 
cent. 

E. Cambagei, D. & M. " Bastard Box or Bundy." 

Average yield 0*735 per cent. The oil is rich in eucalyptol, 
and contains pinene and a small amount of aromadendrol. 

E, polyh^adea, R.T.B. ** Blue Mallee." 

Average yield low, 0*135 per cent. The oil belongs to the 
eucalyptol-pinene group, but like those of most of the other 
malices also contains aromadendrol. 

E, dumosa, A. Cunn. " White Mallee." 

Average yield of oil about 1*0 per cent. This is a fair 
eucalyptol oil, containing aromadendrol, but terpenes are 
also present. 

E, oleosa, F.v.M. " Red or Water Mallee." 

A eucalyptol-pinene oil with aromadendrol. This species has 
a wide distribution, occurring in Queensland, Victoria, South 
Australia, Western Australia, and the south and western 
interior of New South Wales. 

E, cneorifolia, U.O. 
A South Australia species from Kangaroo Island. 

E, stricta, Sieb. " Mountain Mallee." 

Average yield of oil 0*494 per cent. Constituents of high 
boiling point are only present in small quantity, and the oil 
is very rich in eucalyptol. 

E, mellidora, A. Cunn. 

This oil contains eucalyptol and pinene, with often phellan- 
drene in addition. The average yield was 0*676 per cent. 
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NEW ZEALAND COURT. 

The re-organisation of the New Zealand Court has been under 
taken with the co-operation of the Agent-General for th© 
Colony: It is hoped that in the near future new exhibits will 
b© added to make the Court more fully illustratiy© of the pro- 
duets and resources of the colony, but for the present the com- 
mercial and educational value of the collection has been con- 
siderably increased by the rearrangement of the exhibits, and 
by the provision of specially prepared descriptive labels for the 
existing specimens. 

Two large coloured wall maps have been added, accompanied 
by a summary of the principal physical features and economic 
products of the Colony. 

Seventeen large photographs have also been provided, own- 
prising views of the Waimangu Geyser ; the Champagne Pool, 
WairsJiei; the Mangapapa Falls; the Wanganui River; 
Maoris, Maori dwellings and the Maori Monument to the late 
Queen Victoria. These photographs, together with those 
previously in the Court, and the series of water colours pre- 
sented by Mr. S. Moreton, afford representations of the principal 
types of scenery of the Colony. 

Timbers. 

New Zealand is remarkably rich in forests containing large 
quantities of excellent timber. It is estimated that the forest 
lands of the Colony comprise 20,500,000 acres. The forests are 
usually of a mixed character, with one or two kinds of trees 
predominating to a greater or less extent, and large areas of 
forest seldom consist of a single species only. 

All the forests are now controlled by the Department of 
Lands and Survey, and nurseries have been established which 
are estimated to produce annually over 1,|500,000 young trees 
for re-afforestation purposes. The S^tate Forest Reserves com- 
prise over one million acres. The following are the more 
important timbers, specimens of which are exhibited in the 
Court, with full information regarding their source, uses, sizes 
procurable, approximate prices, &c. Specimens of parquetry 
work, picture frames, and other articles made of New Zealand 
woods, indicate some uses to which they can be applied. 

Eatiri. {AgcDthis uustralis.) 

The most valuable timber tree of New Zealand. It is restricted 
to the northern end of North Island, and is rare at elevations 
above 1,500 feet. 

Kauri wood is yellowish white to brown in colour, straight 
grained, compact, strong and elastic. It is easy to work, and 
takes a high polish. Planks, 4 to 5 feet wide and 20 feet in 
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length, axe exhibited, as well as smaller specimens. Kauri is Timberi 
extensively employed for general building purposes, joinery of How 
and cabinet-making, bridge and wharf work, spars, &c. For ZealaAd*. 
special purposes "waved'' and "mottled" Kauri are much in 
demand. Specimens of these are also shown. 

Dmi^g tbp, three ye^rs, J899-X90a> 126,000,000 superficial 
feet of I&iuri timber were exported from New Zealand, and the 
value of this timber cut annually for home use or for export is 
stated to be about 400,000?. Its' approximate |)rice, f.o.b., 
per 100 superficial feet, 1 inch thick, is I65. for long lengths. 

Bimu or Bed Pine. {Dacrydmm cupressinum.)} 

This tree occurs throughout the Colony, and occupies a larger 
area than any other native t^imber teee. The wood is^of a hand- 
some deep red colour, with dark or light markings, and tests 
have shown it to be equal to English oak in strength. 

' Throughout two-thirds of New Zealand " Rimu " is the chief 
timber employed, for general building purposes, and although 
less valuable than Kauri or Totara its adaptability to a larger 
number of piirppses renders it the most important commercial 
timber of the Colony. 

Rimu is obtainable in long lengths, and up to 24 indi widths. 
Its approximate price for 100 superficial feet, 1 in. thick, f.o.b., 
U 8s. 6iG?., all heart. 

Totara. (Podocarpus Totara,) 

Widely distributed throughout the Colony, but most 
abundant in North Island. The timber is of a deep red colour, 
approaching in some specimens the ti<nt cif Honduras mahogaay, 
compact, straight in the grain, not liable to warp, or twi»t, and 
easily worked. - Totara -timber is exceiUeiit for general building 
purposes, and owing to its power of resisting attacks of the 
teredo i© speciially valued for ^marine ^iles^ anJ^ wdiarf w©rk. ■ i 

Oceasionally the wood is hiandsomely tiaottled aiid figUTed,^ 
and choice specimens so marked-are in demand fop^omamenial' 
work. Some very fine specimens of mottled Totara are- ex- 
hibited in the Court. 

Totara is obtainable in long lengths and up to great widthi?;* 
approximate price, i.o.b., per 100 superficial feet,,! iich thick, 
is lbs. all heart ; 13^. first-class building tin^ber. 

* EaMkatea or White Fine. {Podocarpus dacrydioides^ , , 
This timber^ is white, or sometiines pale yello^«^, in eplour^* 
tough, strongs straight in the grain, Ught, and < very^ durable- 
when kept free feom damp. It takes a high fiiiish, and polishes 
readily, and is largely employed in the Colony for iiiterior work, 
white wood furniture^ packing cases, butter boxesj tallow ec^ks, 
^c. Its approximate price f x).b. per 100 auperficial feet is 
65. Qd. 



Digitized by 



Google 



148 



SUPPLEMENT TO THE BOARD OF TRADE JOURKAL. [Sept. 29,1904. 



BtUletin of the Imperial Institute. 



Timbers 
of New 
Zealand. 



Hatai or Black Pine. {Podocarrpus spicata,) 

A tree widely distributed throughout New Zealand. The tim- 
ber varies in colour from light to deep brown, and is of smooth, 
even texture and great strength and durability. Although close 
grained it is easy to work. Matai is suitable for general build- 
ing purposes, especially lining and weather boarding, joinery 
and cabinet-making. It is stated to have a special application 
as a flooring wood in public buildings on account of its wear- 
resisting properties and the fine glossy surface it attains with 
age. The timber can be obtainea in long lengths and up to 
24 inch widths. The approximate price per 100 superficial 
feet, all heart, f.o.b., is 10^. 

Silver Pine or Westland Pine. (Dacrydium westlandicum,) 

This timber tree occurs principally on the west coast of 
Middle Island, where its value has been recognised since the 
earliest settlements. The wood is yellowish-white, dense, has 
a straight, even grain and satiny lustre, and takes a high finish. 
It is very tough and extremely durable. Silver pine is ex- 
tensively employed for bridges, wharves, sleepers, mining 
timbers, and in building and joinery. Mottled and waved 
specimens are very handsome, and are used in cabinet- 
making, &c. Planks are obtainable up to 20 feet long and 15 
inches in width, and the approximate price per 100 superficial 
feet, f.o.b., is IGs. 

Tawhai or Black Birch. {Fagiis fusca.) 

Although known locally as a "birch,'* this tree is closely 
related to the European beech, and is found throughout the 
colony. The wood is red, straight, even, and compact in the 
grain, tough, and durable. Its principal uses are for railway 
sleepers, piles, stringers, bridge and wharf planking, and 
mining timbers. Long lengths, and widths up to 24 inches, are 
obtainable, and the approximate price per 100 superficial feet, 
f.o.b., is lis, 

Bewa Bewa, or Honeysuckle. (Knightia excelsa.) 

Occurs throughout North Island and the northern portion 
of Middle Island. The wood is red in colour and beautifully 
mottled. Although of great strength, it is found to be lacking 
in durability when exposed to the weather. The handsome 
appearance of this wood and the great variety of its markings 
render it specially adapted to ornamental cabinet work, as is 
well illustrated by specimens of parquetry and picture frames 
exhibited in the court. 

Lengths up to 20 feet and up to 24 inches in width are obtain- 
able, and the approximate price per 100 superficial feet, f.o.b., 
is 155. 
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Puriri, or Hew Zealand Teak. {Vitex Uttoralis,) Timbers 

The strongest of all New Zealand timbers, restricted to the ^^^^ 
northern portion of North Island. The wood is dark brown in Zeaiand. 
colour, excessively hard, dense, heavy, of great durability, 
but somewhat difficult to work. Puriri is used for house 
blocks, piles, railway sleepers, machine beds and bear- 
ings, and other purposes demanding strength and dura- 
bility. It is also employed to some extent in ornamental 
cabinet-making. 

The supply of this timber has been exhausted in some dis- 
tricts where at one time it was plentiful, and it is now becoming 
scarce. Material is obtainable up to 20 feet in length and 15 
inches in width, at an approximate price, f.o.b., of 20s. per 100 
superficial feet. 

Haire-rau-nui, or Black Maire. (Olea Gunninghamii.) 

This timber ranks next to puriri in strength, and like it is re- 
stricted to North Island. The wood is of a deep brown colour, the 
heart wood being often streaked with black. It is highly orna- 
mental, heavy, dense, compact, straight in the grain, easily 
worked, and very durable. Maire is chiefly employed in framing 
for machinery, wheelwrights' work, and ornamental cabinet 
work of all descriptions. It is obtainable in lengths up to 20 feet, 
and 15 inches in width, and its approximate price per 100 
superficial feet, f.o.b., is lbs. 

Rata. {Metrosideros robusta,) 

The wood of Rata is red in colour, hard, dense, straight 
grained, and of great strength and durability. It is used for 
arms of telegraph posts, railway carriage and wagon frames, 
wheelwrights' work, machine beds and bearings, &c. Long 
lengths and widths up to 48 inches are obtainable, the approxi- 
mate price being 145. per 100 superficial feet, f.o.b. 

ICannka, or Tea Tree. (Leptospermum ericoides.) 

A dense, straight grained, elastic, red coloured wood, of value 
for wheelwrights' work, inlaying, &c. Short lengths only and 
of small size are available; the approximate price is 145. per 
100 superficial feet. 

Titoki. (Ahdrymi excelsum,) 

This tree is found in North Island and the northern portion 
of South Island. The timber is of a bright red colour, straight 
grained and of great strength, toughness and elasticity. It 
18 employed for wheelwrights' and coach builders' ware, axe 
handles, and similar articles. Long lengths and up to 24 
inches in width are obtainable, the approximate price being 
I85. per 100 superficial feet, f.o.b. 
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Akeake. (Olearia avicennicefoUa,) 

A yellowish wood, with satiny lustre frequently waved and 
prettily figured, used for ornamental cabinet work, inlaying, 
** Only short lengths of small size are to be had ; the approxi^ 



mate cost is KKk. per 100 superficiaLfeet, f.o.b* 
Eqwhal. (Sophora tetraptera,) 

A pale brown, compact, heavy wood, of great strength, 
toughness and elasticity ; employed for bearings for shafts and 
machinery, swingle^trees, teeth and bows of hay rakes^ and 
cabinet work. Short len^hs, and up to 12 inches in width 
are obi^inable, the approximate Jxrioe being 20*. per 100 super- 
ficial feet, f.o.b. 

Mangeao. (Litsea calicaris,) 

This wood is obtained in the north of North Island. It is 
white, firm, strong, and of great elasticity, and suitable for a 
great variety of purposes demanding strength, toughness and 
elasticity combined with light weight, such as ship's blocks, 
coopers' ware, and wheelwrights' bent stuff. It can be ob- 
tained in lengths of 25 feet and up to 18 inches wide ; the 
approximate price is 205. per 100 superficial feet, f.o.b. 

Ka.xtei-Eesin. 

Kauri-resin, or Kauri-gum as it is often incorrectly termed, 
is an exudation from the Kauri Pine {Agathis australis). 

Some resin is obtained from living trees, but it is much 
inferior in quality to that found iut the ground in the " fossil " 
condition Some 7,000 persons, known as " gum-diggers," 
are employed in searching for Kauri-resin. The lumps 
vary considerably in size and colour, the transparent or semi- 
transparent pieces being the most valuable. The resin obtained 
from swampy districts is dark coloured and sometimes nearly 
black. Before being placed on the market the lumps are 
scraped, in order to remove the rough, discoloured exterior, the 
scrapings being carefully collected and sold as a special grade. 

Kauri-resi^i is extensively u^sed in the manufacture of 
varnishes, and is exported chiefly to the TJnited Kingdom aptd 
to the United States. The varnish is prepared by heating the 
resin just to the melting-point, and then pouring it into hot 
linseed oil. The transparent varieties of the resin are em- 
ployed in the manufacture of cigar-holders and in other ways as 
a substitute for amber. « 

The value of Kauri-resin txpoirted from New Zealand has 
largely increased during recent years, the increase being chiefly 
due to the rapid advance in price which has taken place. 

The ^presentative exhibit of the resin in the New Zealand. 
Court has recently been examined by an expert, who has graded 
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and priced the various specimens sliown. The ^hief varieties Eauri* 
are: — "Pale Amber/' r©-scrap©d; "Dark Amber"; "Brandy Besin. 
Gum " ; " Swampy Gum " (a quality in <x)n8iderabla demand at 
the present time for inferior varnishes, owing to the high prices 
of superior grades); "Tree Gum"; "Eough Chips from Ee- 
scraped White Amber " (small pieces broken off good gum by 
handling and packing) ; and " Amber Seed " (obtained in the 
scraping of good quality gums). Polished specimens illustrate 
the ornamental uses to which Kauri-resin is applied. 



LIBBABT.— BECENT ADDITIONS. 

Books and Publications, exclusive of Qovernment PublicaiianSf 
presented by PubV^hers and other's to the Library of the Imperial 
Institute since 30th June, 1904. 

Museum Eeport, 1893-1902 "^ (The Curat(/r of the 

Catalogue of the Hanbury Herbarium, 1892 > Pharmaceutical So- 
Catalogue of Medicinal Plants, 1896 ... j ciety's Museum.) 

Chapters on Paper-making By Clayton Beadle. 

(ff. Orattan.) 

Manual of Forestry. Vol. II By Prof. Schlich. 

(Messi's. Bradbury, Agnew & Co.). 

Geography Reader ... ... By V. T. Murch6. 

(The Author.) 

Drugs By H. Wippell Gadd. 

(The Author.) 
Recent Improvements in Sewage Treatment By W. J. Dibdin. 

[Sanitary Publication Oo.) 
Handbook to the Ceylon Court at the St. 

Louis Exhibition (Messrs. CasseU & Oo.) 

The Khedive's Country By G. Manville Fenn. 

(Messi's. CasseU & Co.) 
Transactions of the Institute of Mining 

and Metallurgy. Vols. I. to X. ... (The Secretary). 

Proceedings of the Royal Society of 

Queensland. Vol.18. 1904 (The Se(yretary). 
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'Bsemi Sugar Cano in Egypt By F. Tiemann. 

Additions (Publishers of the International Sugar Journal.) 

to Library. The Ancient City of Canterbury (The Mayor of Can- 

terbury.) 
Proceedings of the Eoyal Colonial Institute (The Secretary). 

The Congo... ... ... By R. de Mares. 

(The Author.) 

Catalogue of the British Section at the St. 

Louis Exhibition {The Secretary of the 

Eoyal Commission), 

Tea Soils of Assam ..^ By H. Mann. 

(The Author.) 

Tea Soils of Cachar and Sylhet ... ... By H. Mann. 

(The Author.) 

Kamba and Kikuyu Vocabularies ... By H. Hinde. 

(Messrs. C. J. Clay <& Sons.) 
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SCIENTIFIC AND TECHNICAL 
DEPARTMENT. 



I.-REPORTS ON RECENT INVESTIGATIONS. 



EUBBEES AND EUBBEE VINES FEOM THE EAST 
AFEICA PEOTECTOEATE. 

The Scientific and Technical Department of the Imperial 
Institute has already examined a number of specimens of 
rubber and rubber-yielding trees from the East Africa Pro- 
tectorate, for the purpose of ascertaining the botanical identity 
of the plants, and the quality and value of the rubber furnished 
by them, and two reports upon the subject have already been 
published. {Imperial Institute Bulletin, 1903, Vol. I., pp. 68 
and 70). In continuation of this enquiry a number of other 
specimens have been received at the Imperial Institute for 
similar investigation, and the following reports embody the 
results which have been obtained in their examination. 

I. — Specimens from Takaungtj. 

These specimens of rubbers and rubber- vines were forwarded 
to the Imperial Institute by the Commissioner of the East 
Africa Protectorate in July, 1903. The specimens previously 
examined included three rubber- vines from Takaungu, named 
" Mbungu," " Vipo," and " Impira " respectively, but these 
were accompanied by only one sample of rubber. The 
" Mbungu " and " Vipo " vines were identified at Kew as Lan- 
dolphia petersiana, whilst that known as " Impira " proved to 
be Landolphia Kirkiiy but no information was supplied to show 
from which of the two vines the rubber had been obtained. 

The specimens now under notice are stated to represent the 
vine which occurs in considerable quantities near Takaungu, 
and the rubber which it furnishes. Three large specimens of 
the stems, leaves and fruits of the vine, and also a number of 
the flowering shoots, were forwarded for examination, together 
with two samples of rubber. 

The botanical specimens were referred for identification to 
the Director of the Eoyal Botanic Gardens, Kew, who reported 
that they all belonged to the same species of Landolphia, viz., 
Landolphia Kirhii, The plant is therefore identical with the 
" Impira " vine previously forwarded, but no vernacular name 
was mentioned in this case. 

The two samples of rubber were labelled " Sokoki " and 
"Mtoni'' respectively, and it is presumed that both of them 
represent the product of Lando^yhia Kirhii, 



Digitized by 



Google 



154 



SUPPLIMBNT TO THB BCUBD OF TBADl JOUSKAL. [Sept. 29, 1904. 



Bulletin of the Imperial InttUvU. 



Enbbers 
and Enbber 
Vines from 
the East 
Africa Pro- 
tectorate. 



"SoioW rubber. 

The specimen consisted of five balls of rubber, each about 2^ 
inches m diameter, and together weighing 750 erams. The 
balls had evidently been formed by winding threads of rubber 
upon a central mass. They were of a light-brown colour ex- 
ternally, but creamy-white and sliehtly moist within, and 
contained only a small amount of foreign vegetable matter. 
The rubber was not sticky, and exhibited very good physical 
properties. 

"M'toni'* rubber. 

This sample consisted of six balls, together weighing one 
kilogram,, which were almost identical in appearance and 
character with the preceding specimen. The only noticeable 
difference was that the ** M'toni " rubber contained a con- 
siderable amount of foreign matter in the form of sand, which 
was chiefly present in the external layers, and had evidently 
been included with the rubber during collection. 

The chemical examination of the two rubbers in the Scien- 
tific and Technical Department of the Imperial Institute gave 
the following results, the sample of the " M'toni " rubber being 
selected so as to represent its average composition. 

" SokoU " rubber. " Mtoni rubber:' 



Sample 


Calculated 


Sample 


Calculated 


as 


for dry 


as 


for dry 


received. 


material. 


received. 


material. 


Per cent. 


Per cent. 


Per cent. 


Per cent. 


Moisture ... 11-7 . 


— 


91 .. 


— 


Caoutchouc ... 78-9 . 


.. 89-4 ... 


78^2 .. 


. 86-1 


Resin ... 6-8 . 


.. 7-T ... 


41 .. 


4-5 


Dirt 2-6 . 


.. 2-9 ... 


8-6 .. 


. 9-4 


Ash (included 








in dirt) ... 0-87 . 


.. 0-98 ... 


8-5 .. 


. 9-3 



These results show that, so far as chemical composition is 
concerned, both samples are of good quality. The dry *' Sokoki '* 
rubber contains nearly 90 per cent, of caoutchouc and 7'7 per 
cent, of resin, and had it not been for the large amount of sand 
present in the ** M'toni " rubber this would have given better 
figures than the above, as the percentage of resin (4*6 per cent.) 
is less than that usually found in Landolphia rubbers. Great 
care should be exercised in the collection of rubber in order to 
avoid the inclusion of foreign matter, either vegetable or 
mineral, as the presence of considerable amounts of such 
impurities, as in the " M'toni '' rubber, would diminish the value 
of commercial consignments. 

The two rubbers were submitted to brokers for commercial 
valuation, the sample of ** M'toni '' rubber selected for this 
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purpose being nearly free from sand in order tkat tie quotation RublJieiLS 
might represent tlie value of a properly-prepared specimen, and Eabber* 
Tlie brokers reported that they considered both, samples to be Vines firom 
worth from 3s. 2d, to 85. 3d. per lb. in the London market, fine the Ea$t 
Para being then quoted at 4s. 3d. per lb. Africa Tro- 

ll. — Specimens FEOM the Kamasia Hills, Natvasha Province, tectorate. 

Botanical specimens of the leaves and fruits of a rubber vinp 
growing in the Kamasia Hills and also a very small sample 
of the rubber obtained from it were forwarded to the Imperial 
Institute by the Commissioner of the East Africa Protectorate 
in August, 1903. 

The leaves and fruits were identified at Kew as belonging to 
Landolphia Kirkii, and the vine is therefore identical with 
that forwarded from Takaungu. 

The sample of rubber consisted of . eight small pieces, the 
total weight of which was only about 30 grams. The rubber 
was dark reddish-brown externally, but lighter in colour and 
slightly moist within, and contained a fair amount of foreign 
vegetable matter. It was not sticky, audi exhibited fair 
elasticity and great tenacity. 

The chemical examination furnished the following results : — 

Sample as Calculated for 

received. dry maierihl. 

Per cent. Per ceat. 

Moisture 10*8 ... — 

Caoutchouc 68-3 ... 76*6 

Resin ... ... 11-5 ... 128 

Dirt 94 ... 10-6 

Ash (included in dirt)... 1*05 ... 1*17 

Although -this rubber was derived from the same species of 
vine as the specimens from Takaungu, the analysis shows that 
it is not of such good quality as these, owing to the much 
higher percentage of resin present. Like the ** M'toni " rubber, 
it contained a considerable amount of impurity, which in this 
case consisted of fragments of wood and bark. 

The specimen was scarcely large enough to be fully repre* 
sentative, however, and it would be advisable to forward a 
larger sample, carefully collected and prepared, for fiirther 
examination. This would enable the compositiou and quality 
of the rubber to be definitely ascertained, and the specimen, 
could then be submitted to brokers for commercial valuation, 
for which purpose the present small sample is not suitable. If 
properly prepared tjie rubber would probably be of equal value 
to the specimens obtained from the same species of vine grow- 
ing near Takaungu* 
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III. — Specimens from Rabai. 

This sample of rubber, accompanied by a small specimen 
of the leaves and fruits of the tree from which it was obtained, 
was forwarded to the Imperial Institute by the Director of 
Agriculture, East Africa Protectorate, in September, 1903. 

From the small specimen of the leaves and immature fruits 
it was evident that the plant was a species of Landolphia, but 
it could not be completely identified owing to the lack of 
suitable material. 

The rubber consisted of a single ball, nearly four inches in 
diameter and weighing 380 grams. The ball appeared to have 
been formed by an aggregation of shreds of rubber, and was 
of a uniform light-brown colour externally, but lighter within, 
being almost white at the centre; it was rather porous and 
contained an appreciable amount of foreign vegetable matter. 
The rubber was not sticky and exhibited very good physical 
properties. 

The results of the chemical examination were as follows : — 





Sample as 
received. 
Per cent. 


Calculated for 

dry mateiial. 

iPer cent. 


Moisture 


.. 4-3 


— 


Caoutchouc 


. 84-1 


87-9 


Resin ... 


.. 4-5 


4-7 


Dirt 


71 


7-4 


Ash (included in dirt). 


. 3-62 . 


3-78 



The rubber is therefore of good quality, the percentage of 
resin being low, but the amount of vegetable matter included 
might be considerably reduced by more careful collection. 

The brokers to whom the rubber was submitted valued it at 
35. 3S. per lb. in the London market, this being the same price 
as that quoted for the rubbers from Takaungu. 



RUBBER OF URCEOLA ESCULENT A FROM BURMA. 

A sample of the rubber of Vrceola esculenta (Chavannesia 
esculenta) from Burma has been examined already by the 
Scientific and Technical Department of the Imperial Institute 
at the instance of the Reporter on Economic Products to the 
Government of India, and in the report on the previous speci- 
men it was pointed out that the material was of good quality 
and deserving of further attention by the Forest Authorities 
{Imperial Institute Bulletin, 1903, Yol. I., p. 120). Five other 
specimens of this rubber, prepared by different methods, were 
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recently forwarded to the Imperial Institute for further investi- Eubber of 
gation by the Reporter on Economic Products. TXrceda 

Desceiption of the Samples. egculenta 

No, 19,747,— Thi8 sample, which had been treated with *^™ 
creosote, was forwarded from Bassein, Burma, by the Conser- Burmas 
vator of Forests. It consisted of four flat cakes, together weigh- 
ing 55 grams, wihch were dark brown in colour. The rubber 
was evidently of rather inferior quality, being soft and very 
deficient in elasticity and tenacity. 

No, 19,747-1,— Thia was of similar origin to No. 19,747, but 
had been prepared with acetic acid in place of creosote. The 
sample consisted of three circular cakes, weighing 50 grams, 
which were dark-brown in colour and covered with mould on 
the surface. In physical characters the rubber was similar to 
the proceeding specimen. 

No, 19,762. — This sample, which had been prepared by the 
Conservator of Forests in the Pegu Division, Burma, was found 
to include three distinct forms of rubber, differing somewhat in 
quality. These were consequently separated and an analysis 
made of each. For convenience of reference they are marked 
A, B and C. 

A. Four large rolls, weighing ahout 530 grams, — The rubber 
was almost black, very porous, and contained a little vegetable 
matter and much acid liquid. It was very elastic and tenacious. 

B. Calces made up of shreds of rubber, together weighing 
about 450 grams, — These consisted of aggregations of shreds of 
rubber of a reddish-brown colour; when cut the cakes were 
found to be slightly moist and also to contain a small amount 
of vegetable matter. The rubber was of good quality, being 
free from stickiness and exhibiting considerable elasticity and 
tenacity. 

C. Balls of compact rubber, weighing ahout 480 grams, — 
The balls were almost black externally, but when cut they 
showed irregular white patches scattered through the section, 
and were rather moist. A quantity of vegetable matter was 
also present. The rubber exhibited very good physical pro- 
perties. 

No, 19,865-1, — This sample was forwarded by the Conser- 
vator of Forests, Pegu Division, Burma. It consisted of two 
flat cakes, each about six inches in diameter, and together 
weighing 135 grams. The rubber was dark brown and had 
a -strong odour of creosote ; it was slightly sticky, but was strong 
and exhibited good elasticity and tenacity. 

No, 20,583— This was prepared by the Conservator of Forests, 
Tenasserim Division, Burma. The sample consisted of two 
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Eubber of v . thin sheets of rubber, weighing 26 grams, and having a distinct 



IJrceola 

from < ^ 
Bnrnuu • 



odour of naphthalene. The rubber had a reddish-brown colour 
and its physical characters were exceedingly good. 

Chemical Examination. 
The analyses of the rubbers ihimished the following per- 
centage results : — 



Samples as received. 


Calculated for dry material. 


Begistered 
No. 


Mois- 
ture. 


Caout- 
chouc. 


Resin. 


Dirt snf) 

insoluble 

matter. 


Ash, 
included 
in dirt. 


Caout- 
chouc. 


Resin. 


Dirt anr! 

insoluble 

matter. 


Ash, 
included 
in dirt. 


19747 ... 


1-9 


54-0 


42-6 


1-6 


0-64 


55-0 


43-4 


1-6 


0-66 


19747^1 ... 


0-9 


621 


46-5 


1-5 


0-66 


62-6 


46-9 


1-5 


0*56 


19762 A ... 


11-6 


70-7 


121 


6-6 


1-86 


79-9 


13-7 


6-4 


2-4 


Do. B ... 


5-9 


76-4 


10-9 


6-8 


1-32 


81-2 


11-6 


7-2 


1-40 


Do. C ... 


9-7 


73-7 


8-3 


8-3 


203 


81-6 


9-2 


9-2 


2*24 


19865-1 ... 


2*6 


75-7 


18-0 


8-7 


102 


•77-7 


18-5 


3-8 


1-04 


20583 ... 


4-0 


80-5 


9-8 


6-7 


116 


83-9 


10-2 


5-9 


1-21 



These figures show that numbers 19,747 and 19,741-1 are of 
very inferior quality, containing 43*4 and 45*9 per cent, of resin 
respectively in the dry material, and they would therefore only 
possess a low commercial value. The amount of resin present 
m these two samples from Bassein is very much greater than 
in any of the other specimens, and it would be desirable to 
ascertain the reason of this considerable variation in the quality 
of the rubber.* The other samples are all of fairly good quality, 
so far as the chemical composition is condemed, though in 
No. 19,865-1 from the Pegu Division the percentage of resiii 
is higher than would be desirable in commercial consignmenta 
In the remaining analyses the resin ranges from 9-2 to 13*7 per 
cent., and the caoutchouc from 79-9 to 83-9 per cent. ^LTie 
three kinds of rubber included in sample No. 19,762 vary 
sligbtly in composition, particularly in the amount of resin 
present. 

It may be noted that the sample of this rubber previously 
examined was found to contain 7' 5 per cent, of resin and 81-8 
per cent, of caoutchouc, so that although some of the present 
specimens give a higher percentage of caoutchouc than this, 
they all contain more resin. 

COMMEECIAL VALUATION. 

Representative samples of the rubbers, excepting Nos. 19,T47 
and 19,747-1, which were of much poorer quality than tiie 

* From later information it appears that the botanical, source of these two 
specimens is rather doubtful and inay j^ssiWy not be Vrceolet esculenta as was 
&rst stated. 
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others, were submitted for valuation to brokers; wh<y^ wet^' EiAber of 
informed of tiie results which had been obtained oil analysis; Vrceola 
They reported that at the present time the value ' of ihe speoi-' esctdeilta 
mens in the London mai^et would be as follows : — ttom 

Begd. No. Price per lb. Remarks. Burma. 

19762 A ... About 35. 2d. ... "Tonquin character.'* 

„ B ... „ 3«. &d. ... "Red Tonquin ball character; in- 
clined to be heated, which would 
greatly affect its value.** 
. "Dark ball, slightly gummy and 
not well cured ; might be diffi- 
cult to sell at ordinary times." 
19865-1 ... 3s. 6d. ... "Thick biscuit, strong; would 

command a ready sale.*' 
20583 ... 45. ... ♦*Thin sheet, feirly strong ; would 

fetch a good price iinot heated." 

These valuations are much higher than that obtained for the 
previous specimen, owing to the fact that all grades of rubber 
are in strong demand at the present time, and are realising 
exceptionally high prices. For comparison with the above 
quotations it may be mentioned that the present value of Para 
rubber is about 4^. 8c?. per lb. (May 20th, 1904). There does not 
appear to be any immediate prospect of a fall in price, but 
should the value of Para rubber decline, all other grades would 
be correspondingly affected, and in some cases sales would be 
much more difficult to effect. 

It is quite clear, however, from the preceding analyses and 
valuations that marketable rubber of good quality can be 
obtained from Urceola esctdentay in Burma, and it would be 
well if a trial consignment could now be forwarded in order 
that the commercial value might be definitely ascertained. 



RUBBEE OF RH7NCH0DIA WALLICHII, 
FROM BURMA. 

This sample of rubber, prepared from Rhynehodia Wallichii, 
in Shewegyin, Tenasserim, Burma, was forwarded to the Im- 
perial Institute for chemical examination and commercial 
valuation by the Reporter on Economic Products in January, 
1904. . 

Several notices have recently appeared regarding the rubber- 
yielding' properties of this plant, which is reported to be fairly 
common m the Pegu Division, and the rubber obtained from 
it has been described as of good quality. 

The sample received for examination consisted of an irregular 
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Ssbberof cake weighing 48 grams, which was sliffhtly mouldy on the 
Uijnehodia surface. The rubber was dark brown throughout, and con- 
WJnUichii tained a small amount of vegetable matter. Its physical pro- 
frmn perties were very satisfactory, it being quite free from stickinesa 

jjjjjui^ and exhibiting good elasticity and tenacity. 

The rubber had the following composition: — 





Sample as 
received. 
Per cent. 


Calculated for 

dry material. 

Per cent. 


Moisture 


. 2-8 


— 


Caoutchouc 


. 86-5 


89-0 


Eesin 


6-5 


6-7 


Dirt 


4-2 


4-3 


Ash (included in dirt).. 


. 048 . 


0-51 



These results show that this specimen of the rubber of Rhyn- 
fhodia WalUchii is of good quality, as the dry material con- 
tains 89 per cent, of true caoutchouc and only 6'7 per cent, of 
resin. It may be noted that a small amount, about 1-5 per 
cent, of the caoutchouc, was insoluble in the usual solvents. 

The rubber was submitted to brokers for commercial valu- 
ation, and they reported that at the present time consignments 
of similar quality would sell readily in the London market at 
about 35. Qd. per lb. This valuation, it must be noted, is based 
upon the high prices which are at present ruling in the rubber 
market, Para rubber being' 4s. 8tZ. per lb. on the day upon 
which the valuation was obtained (May 20th, 1904), so that the 
price mentioned will represent rather more than the normal 
value of the rubber. There is no doubt, however, that the 
rubber of Rhynchodia WalUchii, if of similar quality to t^e 
present sample, would always sell readily and command a good 
price in the market. The plant is reported to be common in 
certain districts of Burma, and it therefore appears to be 
worthy of attention as a possible source of rubber. 



EIJBBER OF CHONEMORPHA MACROPHYLLA 
FROM BURMA. 

This sample of the rubber of Chonemorpha nuicrophylla 
was prepared by the Conservator of Forests in Tenasserim, 
Burma, and was forwarded to the Imperial Institute for exami- 
nation and valuation by the Reporter on Economic Products in 
February, 1904. The Forest Officer reports that the plant is 
not imcommon in the Tenasserim Division, but is being rapidly 
exterminated. 
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matter 


2-2 
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The sample consisted of a .small conical piece of rubber Rubber flf 
weighing 14 grams, which was dark brown externally but Chone- 
almost white and slightly moist within. The rubber was rather morplift 
sticky, but exhibited fairly good elasticity and tenacity. macro- 

The analysis furnished the following results : — phyila 

Sample as Calculated for ironi 

receiyed. dry material. BumUL 

Per cent. Per cent. 

60-0 
37-6 

2-4 
1-05 

The rubber, therefore, contains a large amount of resin, over 
37 per cent, in the dry material, and it is consequently of 
inferior quality. No definite conclusions regarding the quality 
and value of the rubber can be drawn, however, from the 
results of the examination of such a small sample as that 
submitted in the present case, and it would be desirable to 
collect and forward a much larger quantity for further investi- 
gation. A larger sample would be more representative of the 
average quality of the rubber, and could be submitted to 
brokers for commercial valuation, for which purpose the 
present specimen was too small. 

Chonemorpha macropJiylla has been known for many years as 
a rubber-yielding plant, and some information regarding it has 
been recorded. It has been recommended in certain quarters 
as suitable for cultivation, but from the experiences at Buiten- 
zorg, where there is a plantation of the vines, this would appear 
to be doubtful, as the plant is stated to interfere with the 
development of the tree upon which it grows, and its increase 
in thickness is slow. It appears to be agreed, however, that 
the rubber which it furnishes is of good quality, but the col- 
lection is stated to be difficult, owing to the rapidity with 
which the latex coagulates in the cuts. Some information 
upon these points regarding the plants indigenous in Burma 
would be of interest. 
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"PONTIANAC" FEOM THE PATIALA STATE. 

This material was forwarded to the Imperial Institute on 
behalf of the Patiala Durbar, by Mr. T. H. Biddulph, 
Accountant-General, on. deputation to the Patiala State, in 
December, 1903, with the request that a report upon its com- 
position and commercial uses should be furnished. It was 
stated that the product is obtained from the forests of Patiala, 
but no information was supplied regarding the botanical source 
or meihod of preparation. The sample received far exami- 
nation consisted of ten blocks, each measuring 6 ins. by 3 ins. 
by 2| ins., the total weight of which waa about 7 kilc^rams. 
The blocks were light yellowish-brown externally, but were a 
uniform creamy- white within ; meet of them had fragments of 
paper adhering to the surface. The material showed a some- 
what laminated structure, the outer layers being rather brittle, 
and although hard in the mass small pieces softened and could 
be moulded in the fingers; it was moist and had a slightly sour 
odour. In appearance and general properties the material was 
practically identical with commercial ** Pontianac,"* a product 
obtained in the East Indies from Dyera costulata and other 
trees. 

The chemical examination of the Patiala product conducted 
in the Scientific and Technical Department of the Imperial 
Institute gave the following results: — 





Sample as 


Calcalated for 




received. 


diy nuiterial. 




Per cent. 


Percent 


Moisture 


54-5 


— 


Hesin ... 


36-6 


80-4 


Caoutchouc ... 


7-6 


16-7 


Dirt and insoluble 






matter 


1-3 


2-9 


Ash (included in dirt) 


0-94 


2-06 



The material melted when heated at 100^ C. and after removal 
of the moisture it solidified to a hard brown resinous mass. The 
isolated caoutchouc exhibited little elasticity but fair tenacity* 

The analysis shows that in chemical composition, aa well as 
in appearance and properties, this material from Patiala corre- 
sponds closely with " Pontianac," which, when dry, usually 
contains about 15 per cent, of rubber-like substance, and there 
is no doubt that it would be readily accepted as " Pontianac *' 
in, the market. "Pontianac" is largely employed in the 
United States at the present time as an ingredient in the 
mixtures used for the manufacture of low-grade rubber goods 
and recently the material has been strongly recommended as 
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deserving more extensive use in this coxmtry also. Some par- "Pontianac" 
ticulars regarding the production and utilisation of " Pon- from the 
tianac " were given in a number of the Bulletin of the Imperial Patiala 
Institute (Vol. I., p. 65). State. 

The material from Patiala was submitted for valuation to 
brokers, who describe it as fairly dry " Pontianac " of the usual 
quality. From its appearance they consider that consignments 
represented by the sample would probably realise about 20Z. 
per ton in the London market at the present time. 

There is little doubt, therefore, that the material could be 
sold as " Pontianac " either in this country or in the United 
States, and, if it can be obtained in large quantities in Patiala, 
it would be desirable to forward a trial consignment of at least 
a ton to the London market, so that its value could be definitely 
ascertained. 



MANGROVE BARKS, AND LEATHER TANNED WITH 
THESE BARKS, FROM PEMBA AND ZANZIBAR. 

In a preliminary rep6rt on a sample of " msinzi '* bark from 
the Island of Pemba, made by the Imperial Institute to the 
Foreign Office in March, 1903, it was suggested that it would 
be desirable to have a large consignment of this bark sent to 
the Imperial Institute, in order that tanning trials might be 
made with it on a commercial scale. 

In response to this suggestion the materials which form the 
subject of the prelsent report were received at the Imperial 
Institute through the Foreign Office in July, 1903, together 
with reports from H.M. Consul at Zanzibar, and from the 
Director of Agriculture to the Zanzibar Government, giving 
certain information regarding the production and botanical 
origin of these barks. 

The mangrove bark imported into Zanzibar is stated to come 
principally from Wasin, Mombasa, Lamu, Tanga, and the coast 
towns. It is said to be procured from two different trees, 
"msinzi'* (Rhizophora mu^ronata) and " mwi.'* The barks 
from both these trees are reported to be equally valuable and 
are frequently mixed together. The '' msinzi " tree grows in 
Zanzibar and Pemba, but attains no great size in these islands, 
and for that reason recourse is usually had to the mainland for 
supplies of the bark. 

The cost of collection and transport to Zanzibar is stated to 
be about 15 rupees per ton, and the price in the Zanzibar market 
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Mangrove varies from 16 to 20 rupees per ton. At Marseilles the bark ia 
haiks, and eaid to be sold at from 3/. to 4:1. per ton ae a tanning material. 
leather In addition to the samples of ** msinzi '' bark from Zanzibar 

tanned with there were also forwarded for examination samples of the man- 
these barks &rove barks " mkomafi *' and ** magomi " from Pemba, to- 
fromPemba S®*^^^ ^^th specimens of leather tanned by the natives with 
^, these barks. The letter accompanying these samples states 

that the "mkomafi'' bark is obtained from the "msinzi" or 
Zannhar. « j^^tonga " tree, and the " magomi " bark from the " mkandaa *' 

tree. 

Desceiption of the Samples of Babk. 

A. *• Msinzi hark '* from Zanzibar. 

This sample weighed about 60 lbs., and consisted of pieces 
of bark about half an inch in thickness, covered on the external 
surface with a rough brown scale. When cut transversely the 
bark was of dark reddish-brown colour, marked by numerous 
small round white spots. 

B. ** Magomi hark " from Pemha. 

This material, which was stated to have been obtained from 
the " mkandaa " tree, closely resembled specimen A in appear- 
ance, but was somewhat darker in colour, and was free from 
the rough external coating. The samole was contained in 
two bags holding respectivelv 25 and 60 lbs. of bark. Speci- 
mens A and B closely resemoled the sample of " msinzi " bark 
previously examined. 

C. *' Mkomafi hark " from Pemha. 

This material was stated to have been derived from the 
" msinzi " or " mtonga " tree. It consisted of long curled 
strips of a thin brown bark, quite different in appearance from 
samples A and B. The outer surface was covered with a very 
thin scaly coating of a light brown colour. The cross section 
of the bark was free from the round, white spots characteristic 
of the "magomi" and Zanzibar ''msinzi" barks. 

There appears to be some confusion with regard to the 
vernacular naming of these barks. Thus the bark called 
" mkomafi " in the letter accompanying the present samples 
should, if obtained from the " msinzi " tree of Pemba, be 
identical with the " msinzi " bark from Pemba forwarded to 
the Imperial Institute in 1901, and already reported on. It is, 
however, quite different in appearance from that material, 
which more closely resembles the " msinzi " bark from Zanzi- 
bar, and the " magomi " bark from Pemba among the present 
samples. 



Digitized by 



Google 



Sept. 29, 1904.] SUPPLEMENT TO THE BOARD OF TRADE JOURNAL. 



165 



Bulletin of the Imperial Institute, 



Chemical Examination. 

The samples of mangrove bark have been examined in the 
Scientific and Technical Department of the Imperial Insti- 
tute, and have givem the residts tabulated below, to which are 
added for convenience of comparison the results obtained with 
the specimen of "msinzi'' bark from Pemba previously ex- 
amined. As the samples were received in a very moist condi- 
tion, they were allowed to dry in the air before being analysed, 
and the results recorded below are, e&cept where otherwise 
stated, calculated on the air-dried bark. 



Mangrove 
barks, and 
leather 
tanned with 
these barks, 
from Femba 
and 
Zanzibar. 





"Msinzi" 


"Msinzi" 








from 


from 


"Magomi" 


"Mkomafi" 




Pemba. 
1901 


Zanzibar. 
1903 


from 
Pemba. 


from 
Pemba. 






specimen. 


specimen. 






Moisture 


16-2 


16-4 


18-0 


16-0 


Total ash 


— 


6-66 


7-39 


7-51 


Ash soluble in water 


1-55 


1-6 


1-9 


traces 


Total matter soluble in water 


49-4 


60-2 


49-8 


29-8 


Tannin, calculated on air-dried 










material 


34-3 


35-8 


32-8 


23-2 


Tannin, calculated on material dried 










at 105° 


41-3 


42-8 


40-0 


27-6 



The tannin contained in these barks dissolved with difficulty 
in cold water, but was readily soluble in water at from 70-80^ 
C. The aqueous extracts had a deep reddish-brown colour. 
The ash was in all three cases greyish-white, and consisted 
principally of calcium carbonate with a little silica. 

CoMMEEci.u^ Valuation. 

As mangrove barks are at present principally employed for 
the manufacture of extracts to be used for tanning purposes, 
large samples of the three barks were submitted, together with 
a statement of the analytical results already recorded, to a 
firm of extract makers for technical trial. They reported that 
the " mkomafi ^' bark, containing only 23-2 per cent, of tannic 
acid, would be of little or no commercial value here, but thit the 
" magomi " and " msinzi " barks would probably be worth from 
3Z. IO5. to 4Z. per ton, c.i.f., Glasgow. 

Leathers tanned with " Mkomafi " and " Magomi " barks. 

The specimens of leather forwarded from Pemba for examina- 
tion were described as follows : — 

A. " A piece of goaVs sJcin prepared with * mJcomafi/^' 

This specimen measured about one square foot. The skin 
from which it had been prepared had been insufficiently cleaned, 
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Mangrove ^nd the leather consequently showed traces of hair, which had 
barks, and not been removed in the cleaning process. The colour of the 
leather leather was light brown, with a slight reddish tinge. 

B. " -4 piece of ox skin prepared with * mhomafi,^ " 

ftom Femba ^^^® specimen resembled (a) in colour and in showing isolated 
, patches of hair. The leather was stiff and harsh. 

Zanzibar. 0. " A piece of ox skin prepared with ha/rk of * mhandaa ' 

QmagomV)^ 

This specimen was better cleaned than either of the samples 
{a) or (6), but it had a deep brownish-red colour. The external 
surface was less porous than those of the leathers tanned with 
'" mkomafi." 

Specimjens of these leathers were submitted to a leather ex- 
pert for commercial valuation. He reported that they could 
only be regarded as low-grade leathers, suitable for the manu- 
facture of cheap boots. They would compete principally with 
the lower grades of American and Australian leather, and 
would probably sell in side« or whole hides at about 9^. per lb. 
There appears to be a fair demand for low-grade leathers of this 
type, and' it might possiblv prove remunerative to export such 
leathers from Zanzibar to this country. 



LEMOIS^-GRASS OIL FROM MONTSERRAT. 

A specimen of lemon-grass oil was forwarded to the Imperial 
Institute in September, 1903, by the Hon. F. Watts, Govern- 
ment Analytical and Agricultural Chemist to the Leeward 
Islands, with the request that its commercial value might be 
ascertained. 

In the letter accompanying the sam^ile, analyses of this and 
other West Indian lemon-grass oils were given, and the charac- 
teristic partial solubility of these oils in alcohol was noted. No 
information was given, however, regarding the exact botanical 
origin of the Montserrat oil, and as a knowledge of this point 
is of iome importance in placing such products on the market 
a request was made for a herbarium specimen of the plant from 
which the oil was distilled, in order that it might be identified ; 
at the same time a larger sample of the oil was asked for. 
These supplementary materials were received in January, 1904. 

Identification of the plant. 

The herbarium specimen of the plant was submitted for 
examination to the jDirector of the Royal Gardens, Kew, who 
identified it as Andropogon nardtis, L., var. genuinus Hack, 
which is commonly known as the true lemon-grass. 
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Chemical emmination of the oil. 

The oil wds examined in the Scientific and Technical Depart- •"®^®^' 
ment of the Imperial Institute, and gave the following fifrwsoil 
results:— : from 

The specimen measure^ al)ont eight fluid ounces, and con- Montserrat, 
sJLsted ol a .clear, limpid,, yellow liquid, with a pleasant lemon- 
grass odour. It dissolved to the extent of about 97 per cent, 
in 70 per cent alcohol, and on distillation about 25 per cent, of 
the oil was obtained between 180^-220° C, and 50 per cent., 
which was prinGipally 'oitral> between 220^-230^ C. 
, The following table shows the analytical results obtained with 
the Montserrat oil bQth at the Imperial Institute arid in the 
West Indies, and for convenience of comparison the corres- 
ponding figures for commercial lemon-grass oil distilled in 
Indid^ fr^m Andrc^offoncii^ratus. 



^ , < ^ .,,,,- , . > 


Montserrat Lemon-grajs 
Oil. 


East Indian 


. .., , I , - ■ ' 


Imperial 
Institute 
Analysis. 


Mr. Watts' 
Analysis. 


Lemon-grass 
Oil. , 


Specific gravity at IBoo! ... ... 

Angle of rotation in 100 m.m. tube ... 
Citral determined by the /sodium bi- 
sulphite method „ 


0-906 
-0<> 10' 

74-6% 


0-886 
-0° 12-6/ 

74-2 % 


0-899 to 0-903 
H-l°26'to30 5' 

70 to 76 % 



These results indicate that the Montserrat oil contains as large 
a proportion of the valuable constituent citral as the East 
Indian oil, and only differs from the latter product in being 
incompletely soluble in 70 per cent, alcohol. 

Lemon-grass oil is now principally employed as. a source of 
citral, and the commercial value of the oil depends principally 
upon the amount of this constituent contained in it. 

Oommerdal valvMion of the oil. 
. Specimens of ; the oil, accomjianied by a statement of the 
results of its cjiemical examination, were submitted to dealers 
in essential oUs. both in this cotintry and on the Continent for 
commercial valuation. The reports from these firms indicated 
that, althou^ rin some cases there was a tendency to quote a 
low price {i^d. per ounce) for this oil owing to its being in- 
completely soluble in alcohol, yet the general opinion appeared 
to be that, if placed regularly on the market in fair (Quantities, 
it would be worth from 5rf. to 6d. per ounce, which is about the 
price of good quality East Indian oil at the present time. 

These results indicate that Montserrat lemon-grass oil, in 
spite of its peculiar partial insolubility m alcohol, would pro- 
bably find a ready sale ^.t remunerative prices in this country 
and on the Continent. 



Digitized by 



Google 



168 SUPPLEMENT TO THE ^OAED OF TEADK JOUBNAL. [Sept. 29, 1904. 



Bvlletin of the Imperial Institute. 



FIBRES FROM SOUTHERN RHODESIA. 

These samples of fibres were received at the Imperial Insti- 
tute from the British South Africa Company in December, 
1903. They were accompanied by a report from Mr. E. R. 
Sawer, of the Agricultural Department of Southern Rhodesia, 
containing some observations on Sisal hemp, banana and pine- 
apple fibres, especially with respect to their cultivation in 
Rhodesia. 

The samples have been examined by the Scientific and Tech- 
nical Department of the Imperial Institute, and have also been 
submitted to leading firms of brokers for commercial valuation. 

No. 1. — Sisal Hemp. 

This sample was stated to have been derived from a species of 
Agave. It consisted of soft, fine fibre, of good colour, well 
cleaned, and fairly strong. Its average length of staple was 
33 inches. The brokers reported that its character resembles 
that of Mauritius hemp rather than that of Sisal, and that it 
would be worth from 3^1. to 34Z. per ton. 

Sisal hemp is chiefly produced in Yucatan (Mexico), and In 
the Bahamas. The output from Yucatan for the year endings 
30th June, 1902,^ amounted to 564,398 bales, weighing 90,005 
tons, and of the total value 2,624,038Z. 

The following table gives the area under cultivation in the 

Bahamas, and the amount of Sisal hemp exported therefrom 

during the years 1901-1902: — 

Area under Exported to the Exported to the 

cultiyatioD. United Kingdom. United States. 



Tear. Acres. lbs. £ lbs. £ 

1901 ... 18,036 ... 24,232 ... 486 ... 1,514,246 ... 18,048 

1902 ... 18,773 ... 8,814 ... 92 ... 2,336,497 ... 37,482 

No. 2. — Banana Fibre, 

This sample was of a dull, pale brown colour, and hud a 
staple of average length 27 inches. The brokers report;^d that 
it was a somewhat soft fibre, of fair strength, stronger and 
more even than is usually the case with banana fibre, and 
worth from 25Z. to 26Z. per ton. This sample was much superior 
to specimens of the fibre received from Sierra Leone, which 
were examined in the Scientific and Technical Department of 
the Imperial Institute and reported on in the Bulletin of the 
Imperial Institute, 1903, Vol. 1., p. 21. 

About fifty years ago the production of banana fibre was 
carried on in Jamaica on a considerable scale, but it seems that 
in recent years this industry has ceased to exist. 

The amount of banana fibre imported into this country is 
very small, but the exact quantity cannot be ascertained, since 
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this fibre is not classed separately, but is included in the Cus- Fibres 
toms' returns under the general heading of hemp. from 

No. 3. — ''Indigenous Fibre" 
This specimen was unprepai*ed, short, and extremely brittle. 
The brokers reported that it was of no value in the London 
market. 

No, 4. — Pineapple Fibre. 

This sample consisted of very fine, white, well-cleaned fibre, 
of average length 11 inches. The brokers reported that it was 
strong, but verv short ; if, however, the fibre could be obtained 
of greater length it would probably be worth from 30Z. to 40Z. 
per ton. 

A specimen of pineapple fibre received from India has been 
examined in the Scientific and Technical Department of the 
Imperial Institute, and a report on its quality and commercial 
value is published in the volume of '* Technical Beports and 
Scientific Papers issued by the Imperial Institute," p. y3. 

Pineapple fibre has long been used in India and China for 
the manufacture of lines and thread, and as a substitute for silk, 
and a material for mixing with wool or cotton. Pineapples are 
grown extensively in Singapore, chiefly for their fruit, but also 
to some extent for their fibre, which is exported to China. In 
the Philippines, the fibre is employed for the manufacture of 
the fabrics termed "pina" and " rengue." It has not yet been 
produced in quantities sufficient to give it commercial im- 
portance. 

No. 5. — Baobab Tree Fibre. 

This sample consisted of the bark of the tree, and was in an 
unprepared state. The brokers reported that it was rough and 
coarse, but that the value of the softer inner bark would pro- 
bably be from il. to 51. per ton. 

This fibre was at one time sold as a material for the manu- 
facture of paper, but has not appeared on the London market 
for several years. The trade was never a large one, and the 
fibre invariably came fi'om St. Paul de Loando, and perhaps 
some adjacent port in Portuguese West Africa, to either Liver- 
pool or Hull. The fibre was held in some esteem by makers 
of strong, light-coloured wrapping papers, and about 20 years 
ago good parcels ranged in value irom 81. to 101. per ton. The 
amount imported gradually decreased from 190 tons in 1S87 to 
two tons in 1896. 

From the foregoing report it will be seen that the sisal, 
banana and pineapple fibres are of considerable commercial 
value. The brokers express the opinion that these three fibres 
would sell freely in the London market if imported regularly in 
bulk. 
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SEEDS OF JATROPHA CURCAS ("PUEGING 
NUT") FEOM LAGOS. 

This consignment of oil seeds was forwarded to the Imperial 
Institute from Lagos in October, 1903. 

The seeds were identified at the Imperial Institute as those 
of Jatrofha Curcas, the " physic-nut " tree. The latter is 
cultivated in the Portuguese Colonies for the sake of its seed 
which is exported to Lisbon and is there employed for the 
preparation of Curcas Oil. 

The seeds have been submitted to chemical examination in 
the Scientific and Technical Department and have given the 
following results. The kernels constituted about 66 per cent, 
by Weight of the whole seeds. On extracting the decorticated 
seeds with ether, they yielded 52 per cent, of an oil which bad 
a yellow colour, a faint, peculiar odour, and a bland, nutty 
taste. 

It furnished the following constants: — 

Specific gravity at 15« C 0919 ' 

Free fatty acids — 

Acid value 4*47 

Free acids (calculated as oleic acid) ... 2*25 /^ 
Saponification value ... ... ... ... 204*0 

Iodine value ... ... ... ... ... 99*1 

Ester value 199-5 

Neutral oil ... ... 9775% 

Curcafl oil has been examined previously by several observers 
whose results vary within the limits given in. the following 
table: — 

Results of 

Previous analysis of 

observations. present sample. 

Specific gravity 0-919— 0-925 ... 0*919 

Free fatty acids (calculated 

as oleic acid) 0-36-11-8% ... 2-25% 

Saponification value ... 192—210 ... 204-0 

Iodine value 98—110 ... 99-1 

This oil belongs to the class of semi-drying oils and is em- 
ployed for the manufacture of soap and candles, and also as 
an illuminant and a lubricant, but is not well adapted for '♦^he 
last-mentioned purpose on account of its drying properties. It 
is a strong purgative, and in India is used medicinally. 

Samples of the seed and the oil were submitted to brokers and 
experts who reported that the oil can be used for soap-making, 
but at the present time would not be worth more tban 14Z. to 
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15Z. per ton. The cake left after the expression of the oil Seeds of 
would be unsiiitable as a cattle food owing to its purgative Jatropha 
i»ction, and could only be used as a manure, for which purpose Cnrcas 
it would be worth 2Z. to 3Z. per ton. The value of the seeds, («pxirgiag 
therefore, would not be more than 4Z. to bl, per ton. Hut "^ from 

It is improbable that manufacturers in this country would 
care to turn their attention to this product, but a market might ^^^' 
perhaps be found for it in Lisbon or Marseilles. 



LIQUORICE ROOT FROM BERMUDA. 

This sample of liquorice root was forwarded to the Imperial 
Institute in March, 1904, by the Colonial Secretary of Bermuda, 
with the request that the commercial value of the material 
might be ascertained. The sajnple was accompanied by a 
memorandum from the Superintendent of the Public Garden 
giving information regarding the conditions under which this 
material was produced in the Colony. 

It was stated that the liquorice root was grown from a number 
of rhizomes of the liquorice plant imported from France in 
1902, and that four pounds of these were planted in somewhat 
poor soil, and from this material 250 lbs. of the root were 
harvested. 

The sample weighed about eight ounces, and consisted of 
about 12 pieces of root, varying from 12 to 18 inches in lenjzth, 
and from a quarter to half an inch in diameter. When broken 
the roots were fibrous and had the characteristic yellow colour 
of liquorice root. The taste was fairly sweet. 

The roots had evidently not been thoroughly dried before 
export, and had become somewhat mouldy during the voyage 
to this country. 

Commercial Valuation, 
The liquorice root imported into this country is obtained 
chiefly from Syria and Southern Russia. The former variety 
is somewhat coarse, and is principally employed in the joaanu- 
facture of cattle foods and veterinary meniicine. The Cauca- 
sian root, which is much finer, is usually sold in a decorticateid 
condition, and is used for the manufacture of medicinal prepar- 
ations. The commercial value of the unpeeled Syrian root is 
at present 10^. per hundredweight, and of the peeled root 20*. 
per hundredweight, while the Caucasian variety, which is 
always imported in a decorticated state, is worth from 305. to 
40*. per hundredweight, according to its condition. 

A specimen of the Bermuda root was submitted to a leading 
firm of wholesale druggists for commercial valuation ; they 
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Liquorice reported that its appearance and sweetness were midway be- 
Toot from tween those of the Syrian and Caucasian varieties, and that it 
Bermuda. would probably sell at prices intermediate to those quoted above 
for these kinds. They also stated that there is a considerable 
demand for liquorice root in this country, and they suggested 
that a trial shipment of 10 tons of the natural dried root, and 
6 tons of the decorticated material, if this can be prepared in 
the Island, should be sent to this country (consigned to liondon, 
or if this course presents any difficulty, io Bristol), in order to 
introduce the Bermuda root into commerce. 



CACAO, COTTON AND HONEY FEOM TRINIDAD. 

These samples of cacao, cotton and honey were forwarded to 
the Imperial Institute by the Governor of Trinidad, in March, 
1904, with the request that they should be submitted to examin- 
ation and valuation by the Scientific and Technical Department. 
TTie specimens had been prepared by Mr. J. H. Hart, Superin- 
tendent of the Royal Botanic Gardens, Trinidad. 

Cacao. 

Two samples of this product, labelled No. 1 and No. 2 
respec/tively, were received' fo(r examination, and they are 
stated to have been grown and prepared at River Estate, Diego 
Martin. No. 1 was a " select " sample which had been valued 
locally at 14 dok. per 110 lb., and No. 2, described as "good 
ordinary," was priced at 13 dok. per 110 lb. in Trinidad. The 
specimens were considered to represent the finest types of 
Trinided cacao, and had been very highly commended in the 
Island. It was, therefore, desired to submit them for valuation 
and criticism to English buyers. 

The favourable opinion which had been expressed in Trinidad 
regarding these samples waia fully confirmed by their appear- 
ance, particularly in the case of No. 1, which was a very fine 
specimen of cacao. Both varieties were submitted for valuation 
to leading brokers, who have furnished the following report. 

No. 1. — ^This is described by the brokers as bold, selected 
cacao of good appearance, apparently well-cured and fermented. 
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The sample is stated to compare very favourably with the Cacao,, 
finest specimens of cacao from the leading Trinidad estates, cotton ui 
Its value in the London market at the present time is estimated hoiiej from 
at 75^. to 775. per hundredweight in quantity, but for a few Triiiidad# 
bags only, if every bean were as large as in the sample, possibly 
lOO^. per hundredweight might be obtained. The brokers state 
that a small lot of fine Maracaibo cacao has just been sold at 
110*. per hundredweight. 

No. 2. — ^The brokers describe this as small, clean cacao, worth 
from 60*. to 63*. per hundredweight in London at the present 
time. 

It is evident, therefore, that the cacao prepared at River 
Estate, Trinidad, is of very good quality, and that the 
" selected " sample compares very favourably with the highest 
qualities in the market. 

Cotton. 

The sample of cotton submitted was grown and ginned at 
the Experiment Station, St. Clair. It ie known locally as 
" Creole " or native cotton, and is believed to be a short-stapled 
or " Upland " variety which has survived since the old cotton- 
planting days. This variety is stated to suit the Trinidad 
climate better than " Sea Island " cotton, and might, there- 
fore repay cultivation if the product realises a fair price. 

The cotton was a pale cream colour, well cleaned, rather 
rough to the touch, and fairly strong. TTie length of the staple 
was 1*2 to 1*4 inches, which i« a little above the average 
(1*1 inch) for American "Upland" cotton. 

The sample was submitted to a leading firm of cotton brokers, 
who reported that it was a well-prepared cotton, and would 
be valuable on account of the roughness of the staple, in which 
particular it resembles semi-rough Peruvian cotton. It is 
valued at 8^. to 9c?. per pound at the present time, when 
"middling'^' American is quoted at 7|c?. per pound. 

Honey. 

The honey forwarded for examination and valuation was 
produced by Italian bee6 at the Experiment Station during the 
season when the logwood trees were in flower. This honey is 
stated to be very hi^ly esteemed in Trinidad, and it was desired 
to ascertain whether this opinion would be confirmed in this 
country. 

The sample was a viscous liquid of sherry-brown colour, and 
was almost perfectly clear. It possessed an excellent flavour 
and aroma. On chemical examination in the Scientific and 
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Cacao, Teclinical Department of the Imperial Institute it furnished 

cotton and the following results : — 

hwiey from Moisture (HQo C.) 

Txinidad. Reducing sugars (calculated as dextrose) 

Non-reducing sugars (calculated as 
sucrose) 

Mineral matter (ash) 

Insoluble matter 



16' 5 per cent. 
80-7 „ 


2-4 „ 
0-24 „ 
Trace. 



Specific gravity at 15'5^ C. 

Rotation of 10 per cent, solution in 
20 cm. tube at 20^ C - 



1-429 
-2-50 



The composition of honey is liable to considerable variation, 
tut the above figures correspond generally with those furnished 
by the majority of samples of genuine honey, in which the 
moisture generally ranges from 17 to 20 per cent., the total 
dextrose, from 70 to 80 per cent., the ash from 0-10 to 0*25 
per cent, and the specific gravity from 1415 to 1*429. 

The brokers to whom the sample was submitted report that 
it is of fair colour, clear, and would be worth about 20^. 
per cwt. in the London market, at which price they 
anticipate there would be a fair demand. For comparison with 
this valuation the current London prices for other varietiee 
of honey may be quoted: — 

Chilian 18*. to 30*. per cwt. 

Calif omian 20*. to 40*. „ 

Jamaican 16*. to 27*. „ 
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II.— GENERAL NOTICES EESPECTING ECONOMIC PRODUCTS 
AND THEIR DEVELOPMENT. 



THE PRINCIPAL PETROLEUM RESOURCES OF THE 
BRITISH EMPIRE.! 

Part III— THE WEST INDIES. 

Petroleum and allied substances are met with in several of 
the islands of the Antilles, including Ctiba, San Domingo, Bar- 
bados, and Trinidad, as well as on the mainland in Venezuela, in 
the neighbourhood of the last-mentioned island. 

I. — Trinidad. 
Geological relations j*^ 

The most important deposits of these minerals in British 
territory are in the island of Trinidad, where they are met with 
both in the older Parian (neocomian) and newer Parian (ter- 
tiary) strata. 

The older Parian is mainly developed in a strip running from 
east to west across the middle of the island from Point a Pierre 
to Mount Harris and Carata Hill. In this area bituminous sub- 
stances, sometimes semi-solid, but more often liquid, ooze from 
the rocks at the foot of the hills, especially at certain points on 
the upper waters of the river Guaracare. 

The bituminous and petroleum products of the newer Parian 
are much more extensive and important. 

The Naparima marl occurs a little above the base of this 
group and is probably of miocene age. It consists largely 
of oceanic deposits. It extends from San Fernando and the 
river Cipero eastward by way of Savanna Grande, Dunmore 
Hill and Monkeytown to ihe neighbourhood of Point Mayaro, 
and is in places very rich in asphalt. The mineral is some- 
times distributed through the rock and colours it so strongly 
that it appears to be a solid mass of bitumen, although it is, 
in fact, a shelly marl. Elsewhere the bitumen exudes from 
the! joints which are lined with a coating of the same substance. 

The Naparima marl is overlaid to the south by the Moruga 
or arenaceous series, which may be provisionally classed 
as pliocene. It occupies the greater part of the south of the 
island and consists mainly of thick beas of loose sand, but cal- 
careous shale and lignitic beds are met with, and there is a 
considerable amount of bituminous material. This is stated to 
be confined to certain strata which appear to have originally 

t Part I, of this article dealing with Canada appeared in the Imperial Institute 
Bulletin^ 1903, Vol. I.^p. 183, and Part Ily dealing with India, in Vol, II,, 
1904, j?. 97. 

* See G, P, Wall and J, G. Sawkins' Report on tlie Geology of TrinidjL^. 
London, 1860. 
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contained a large proportion of leaves and stems of plants and 
other vegetable debris, from which it is believed by some autho- 
rities to be derived. On the other hand, in the Naparima marl 
the evidence points to an origin from decomposed animal 
matter. The possibility that the bitumen was in some cases at 
least, not formed in the strata in which it now occurs, but came 
from underlying beds, must not be ignored. Being of a plastic 
or viscous nature, it tends to segregate into the various separ- 
ation planes and hollows of the rocks, and is ultimately forced 
upwards through joints or crevices by the weight of the super- 
incumbent beds and the pressure of the confined gases. On 
reaching the surface it spreads out, and slowly parting with its 
gaseous and fluid constituents, becomes a solid or semi-solid 
mass. 

General characters and distribution. 
Asphalt. — The commonest form of bitumen in the Island of 
Trinidad is asphaltum, known locally as pitch. It is brownish- 
black in colour, dull in lustre, and has usually an even fracture. 
It contains a large percentage of earthy matter and decayed 
vegetable products, some of which are derived from plants 
growing on its surface. When first raised it contains a con- 
siderable amount of water, and is then plastic rather than 
viscous. It can be squeezed into any shape, but is not adhesive 
and may be cut like cheese. It is therefore sometimes referred 
to as cheese-pitch. In this state it is a deep brown. It soon 
dries without any application of heat, if the atmosphere is not 
too moist, and becomes darker in colour and harder, but still 
retains some degi'ee of viscosity. At the same time sulphates 
of the alkalis and alkaline earths separate out ^ and tend to 
re-absorb a certain amount of moisture if the air be damp. 

Asphalt is found in and near the pitch lake close to the 
village of La Brea (which signifies pitch in Spanish), on the 
north coast of the south-western promontory of the island. It 
also occurs at Oropuche (near La Brea), San Fernando, Moruga 
and Guayaguayareall, like La Brea, in the Moruga beds ; also 
in the neighbourhood of Monkeytown, in the Naparima beds, 
and that of the river Guaracare, in the older Parian. 

Sometimes, as for instance on the river Luna, near Moruga, 
and to the north of Mont TEnfer, an area of one or more acres 
is occupied by a number of cones about two feet high, con- 
sisting of asphalt associated with earth. In other cases there 
is only one mass of much larger dimensions, but of similar 
character. These have frequently orifices in the centre hj 
which the substance rises to the surface, in a liquid or highly 
plastic form. Very frequently the asphalt is only mixed with 
the soil in pieces or small blocks irregularly disseminated or 
passing down into the laminae of the substrata. 

Submarine asphalt occurs o£E Oropuche and Erin. 
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Manjak. — The purer varieties of bitumen are known as The 
glance-pitch, asphalt-glance, or manjak (formerly mountjack), principal 
They occur in two forms ; one of these is hard and brittle petroleum 
with a conchoidal fracture and brilliant but intensely black resonrctB 
lustre. The other resembles a good bituminous coal in appear- ^f ^^ 
ance, being somewhat laminated and friable with an irregular Byi^jjgji 
fracture. It is black in colour and with the lustre of coal. _ . 
If heated to 220^ C. (430° F. per cent.) it becomes soft and ^™^P™- 
gradually liquefies as the temperature increases, but has no 
definite melting point. On cooling it solidifies to a hard mass 
having the characters of the conchoidal variety. 

Manjak occurs in much less amount than asphalt. In some 
cases it is supposed to have been formed directly from wood 
fragments, but this is very doubtful, it being more probable 
that the wood has been impregnated - wftH the bitumen. Near 
San Fernando it occurs in veins traversing bituminous marl 
where it appears to have consolidated by the evaporation of the 
more volatile constituents. 

The friable variety of manjak resembling coal is met with 
near the Guaracare river. In one locality to the north of that 
stream it is found traversing the soil in irregular veins. Im- 
portant deposits have recently been discovered in the Marabella 
and Vistabella estates near the coast to the south of the same 
river. The conchoidal form is also found on the sea beach at 
Guapo and Guayaguayare, especially after stormy weather; 
which points to the occurrence of submarine def)osits. 

Liquid Asphalt and Fetroleom. — Liquid asphalt is a dense 
black fluid with a powerful bituminous odour. It usually 
occurs mixed with water. After an exposure of some months 
its lighter constituents, which consist mainly of petroleum, 
evaporate, leaving a residue similar in character to conchoidal 
manjak. A liquid of similar character, but containing more 
petroleum, is known as asphaltic oil. A deep, brown petroleum 
containing but little solid bitumen is also widely distributed. 

Liquid asphalt is mentioned as occurring near San Fernando 
in Guayaguayare Bay, and asphalt oil near Monkeytown and 
Oropuche (near La Brea). 

Petroleum has been found in the river Guaracare; on the 
coast to the south-west of the pitch-lake,, and as a submarine 
spring in the neighbouring sea. The most promising locality 
at present is in Guayaguayare Bay. 

Composition and Commercial Aspects, 

Asphalt^Although the aspbalt of Trinidad has been used 
for caulking ships almost from the time of the first discovery 
of the island by Europeans, and numerous experiments have 
been made with a view to its utilisation, it is comparatively 
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recently that it has been exploited on a large scale for the 
preparation of road surfaces. Work was for a long time con- 
fined to the deposits near the shore at La Brea, but at present 
the greater part of the supply comes from the famous pitch 
lake about a mile inland. 

The principal features of the asphalt deposits of this district 
have been recently described in the Imperial InstittUe Bulletin, 
1903, vol. i. page 51. A valuable account will also be found 
in a paper on Trinidad pitch by S. F. Peckham and Laura A. 
Linton, in the American Journal of Science, series iv., vol. i., 
page 193, from which the following table giving the com- 
position of commercial asphalt from different points in this 
locality is compiled. 

Proximate analysis of asphalt from the La Brea district, 
exclusive of water, which may amount to as much as 30 per 
cent. : — 



Petrolene 
=: mate- 
rial solu- 
ble in 
lijrht pe- 
troleum.* 



Lake asphalt — 
North-east .. 

Centre 

West 

South-east .. 

Land asphalt — 
Near lake 
Near village .. 



Bitumen = material soluble in chloroform. 



Asphaltene = material volu- 
ble in chloroform and not in 
petroleum spirit. 



Soluble Insoluble 

in boiling spirits 

of lurpentine. 



Total. 



Total. 



36-499 
85950 
34-200 
35-362 



33-783 
33-619 



13-411 


4026 


17-436 


12-810 


5-762 


18-072 


11-575 


7-222 


18-797 


9-862 


4-800 


14-662 


13090 


6-650 


18-740 


10-690 


7-235 


17-925 



53 985 

64-025 
52-997 
50024 



42-478 
51-544 



Organic 
material 
insoluble 
in chloro- 
form. 



Inor- 
ganic 
material. 



10-371 
10-782 
11-357 
11212 



11-190 
11-618 



35-fi75 
35192 
35-645 
38-762 



36-307 
36-832 



Total. 



99-981 
99-999 
99-999 
99-998 



99-970 
99-994 



* The solubility in light petroleum spirit is approximately tJte same as in acetone, 

Petrolene and asphaltene are not definite chemical compounds, 
but the latter is rather more oxidized than the former, which 
is essentially a mixture of petroleum oils. 

The decomposition of asphalt is usually accompanied by an 
increase of the asphaltene at the expense of the petrolene. 
When the asphalt is melted or boiled as it is usually called, the 
material known as epuree is formed. This does not differ 
materially from crude asphalt except in tie loss of water and 
a small amount of light petroleum. At the same time roots and 
other vegetable products are removed so that the proportion of 
insoluble organic material is diminished. In the process the 
specific gravity increase from about 1-30 to 1*44. 
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The following are results of the distillation of dried com- 
mercial asphalt from La Brea: — 

Per cent. 
51-81 



Volatile hydrocarbons 

Sulphur 

Fixed carbon 

Ash 

Water ... 



1000 
9-72 

28-30 
017 
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The ultimate analysis of the same material has been given 

as follows : — 

Per cent. 

Carbon ... 80-32 



Hydrogen 
Nitrogen 
Oxygen 
Sulphur 



6-30 

0-50 

1-40 

11-48 



This is exclusive of ash and presumably of non-bituminous 
organic material. The percentage of sulphur is very high; other 
analyses place it between two and three per cent. 

Manjak. — Specimens from the Maravilla estate and the 
river Guaracare have been submitted to examination in the 
Scientific and Technical Department of the Imperial Institute 
(see Bulletin, 1903, vol. i., p. 180). The percentage of bitumen 
is very high, there being less than five per cent, of impurity, 
which consists of organic material insoluble in chloroform, and 
inorganic material. On the other hand it contains so little 
petrolene that it only liquefies at a high temperature, and a 
certain amount of petroleum " residuum," viz., heavy oils, 
would have to be added before it would be available for use 
in the arts. 

Petroleum. — Numerous unsuccessful attempts were made in 
former years to exploit the petroleum industry of Trinidad. 
Already, in 1856, an American company had been established 
at La Brea for the distillation of illuminating and lubricating 
oils from the asphalt. In 1858 several thousand gallons were 
produced, but operations were soon suspended. In 1867 wells 
were sunk at di JEerent points. Those near San Fernando were 
unsuccessful, though a depth of 150 feet was reached. Oil was, 
however, found on the Aripero estate in Oropuche Bay and 
rose 180 feet in the pipes, but the enterprise was for some reason 
abandoned, and it is only recently that operations have again 
been renewed. More important, however, are the wells which 
have lately been sunk a mile and a half inland from the sea 
shore at Guayaguayare, to a depth of over 1,000 feet, with 
satisfactory results, well No. 2 yielding as much as 6,000 gallons 
a day, while a pit sunk close by to a depth of 18 feet, with a 
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cross section of 10 feet square, filled up, whenever it was 
emptied, in the course of a few days. 

Samples of the oil from the well No. 1 and of that from a 
natural spring at some distance were submitted to the Scientific 
and Technical Department of the Imperial Institute for ex- 
amination. The analyses and report, which will be found in the 
Bulletin of the Imperial Institute, Vol. I., p. 177, showed that 
they contained respectively 38 and 70 per cent, of kerosene 
(illuminating oil), and 43 and 27 per cent, of heavy lubricating 
oils. The well oil contained 11 per cent, of li^ht petroleum. 
The heavy oil would be suitable for combining with tne manjak 
from the deposits south of the river Guaracare in the manner 
already referred to as desirable. 

The specific gravity of the well oil was 0-920, and its flash 
point 21-6^ C. (70-7 F.). The specific gravity of the oil from 
the spring was 0-869 and its flash point 71-560 C. (160-8 F.). 
The specific gravity of other Trinidad oils varies from 0-930 
(Aripero) to 0-971 (La Brea) and 0-980. The flash point varies 
from 16-5<^ C. (60^ F.) (Aripero) and 24-50 C. (760 F.) (La 
Brea) to 165-5o C. (330^ F.). 

There appears to be every gradation between petroleum and 
asphalt the bituminous material left on distillation gradually 
increasing from 2 per cent, in the petroleum to 20 per cent, in 
the semi-liquid asphalt. 

The whole of the mineral organic products, including the 
coals, which have been examined at the Imperial Institute but 
do not come within the scope of the present article, require 
careful investigation, and there is every reason to believe that 
by the skilful treatment of the raw materials a number of valu- 
able commercial products may be obtained. 

No returns are available of the actual output of these 
minerals in Trinidad, but there are complete statistics of the 
exports, which in the case of asphalt correspond closely with 
the production. 

In 1857 1,800 tons of asphalt were exported, and'in the suc- 
ceeding year the amount was nearly douoled. It then fetched, 
f.o.b., at La Brea, 10s, a ton. The export was mainly to France, 
the tinited States being the next largest customer. In 1873 
the export had risen to 7,848 tons, in 1878 to 16,190 tons, in 
1882 to 30,260 tons, in 1886 to 35,671 tons, in 1887 to 43,098 
tons, and in 1888 to 52,017 tons. 

The exports of asphalt and petroleum from 1889 to the last 
year for which statistics are available are given in the following 
table: — 
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During the year 1902-3 666 tons of asphalt glance or manjak 
were also exported. 

Baebados. 

Geological Relations. 

Bitumen and petroleum are associated in Barbados with the 
Scotland formation consisting for the most part of red, shaly, 
inxjoherent sandstones. Its exact age is uncertain, but it is 
believed to belong to the oligocene period. It is met with 
" below the cliff " in the parishes of St. Andrews, St. Joseph, 
and St. John on the north-east side of the island. In the latter 
parish they only occur in patches near the coast. 



Distribxdion, 

Manjak. — Asphalt does not appear to be present, but man- 
jak, similar to the conchoidal variety of Trinidad, has been 
found at many points, among which may be mentioned the 
following localities — ^near Groves to the south-east of Mount 
Hillaby ; near Springfield to the west of Lloyd's Wells ; on 
the coast near St. Margarets, Quinty and Consett Bay, and on 
the property of Codrington College. A seam of manjak 
traverses the grey limestone near the summit of Burnt Hill, 
and the mineral is met at other points in the neighbourhood. 
The hill owes its name to a fire which burnt for five years in 
an outcrop of manjak. 

Petroleum. — Petroleum is found in the valleys of the streams 
that flow by Turner's Hall Wood, Haggats and Baxter. It is 
sometimes visible on the surface of the water both of the rivers 
and of the springs as at Mount All. It is also met with at 
Springfield and at Lloyd's Wells, close to the coast. 

Natural gas consisting mainly of methane is evolved from the 
" boiling spring " in Turner's Hall Wood. 

Analyses and Commercial aspects. 

Manjak. — ^The following are some analyses by distillation of 
the Barbados manjak. A is an analysis by Herepath, of Bristol, 
quoted by Sir Robert H. Schomburgh in 1847. B an analysis 
by P. P. Bedson, and C one by J. H. Pye, both in. recent 
years : — 

A. 

Bitumen (resolvable by heat into tar and gas) 61-6 

Coke 36-9 

Ash 1-5 
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Volatile matter 
Fixed coke ... 
Ash 



Volatile organic matter 

Non -volatile organic matter 

Ash 

Moisture 

The manjak was 'found to be almost entirely soluble in. 
chloroform, and consequently consisted of nearly pure bitumen. 
It was partially soluble in light petroleum, and therefore con- 
tains a proportion of petrolene. A sample examined at the 
Imperial Institute melted at 104^ C. (327^ F.). It has accord- 
ingly a lower melting point than the Trinidad manjak, and 
the percentage of petrolene is probably higher. 

An ultimate aixalysis gave the following result exclusive of 
ash: — 

Carbon Sl'lS 

Hydrogen 843 

Oxygen ... 1039 

Corresponding roughly to 20 atoms of carbon, 25 of hydrogen., 
and two of oxygen. The proportion of the latter is much 
higher than would have been expected. The absence of sul- 
phur is noteworthy. 

Manjak was first worked in January, 1896, and the new inr 
dustry has met with a considerable amount of success, but 
recently the export has diminished, though the price has 
advanced. 

There were in 1901-2 nine mines in operatioa. Three of 
these belonged to one company which employed 70 to 80 
labourers. Another mine afforded employment to only eight 
persons who were paid a shilling a day, the total production 
amounting to 200 tons pe7 annum. 

The manjak is mainly exported to the United States where 
it is employed in the manufacture of Brunswick black, and 
as an insulating material for electric cables. 

Petroleum. — ^The petroleum from Barbados is black and 
tarry, or deep brown, from the presence of bitumen. The 
density ranges from 0-945 to 0'97l, and the flash point from 
1160 C. (240O F.) to 1490 C. (300O F.). 

A sample with density 0*951 gave on distillation 94 per 
cent, of heavy oil and 6 per cent, of coke, but no light petro- 
leum or kerosene. 
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The petroleum industry was far a lon^ time confined almost 
exclusively to Lloyd's oil wells in the parish of St. Joseph, which 
were originally 21 in number. They were 5 feet in diameter, 
80 to 140 feet in depth, and lined with pine wood. The average 
yield of each well was from one to two barrels a day ; one well 
yielded green oil. 

In 1901-2 there were 19 wells in the entire island, 12 of 
these, which were from 4 to 6 inches in diameter and 60 to 
1,000 feet in depth, were capable of yielding 1,400 gallons a 
week, but the total output was only about 7,200 gallons per 
annum. The petroleum, especially the green variety, was long 
employed as a medicament, both externally and internally, in 
Barbados and the adjoining islands. It is now used locally 
as a fuel and as a lubricant, and sells at from 2d. to Qd. per 
gallon. 

Statistics, 

The following table of exports of manjak and petroleum is 
compiled from official returns. The values given are in some 
cases too low, for instance, the price of manjak delivered free 
on board in 1897 was 7L, not 21. 

No returns are made of the oulput of the mines or wells. 

Exports of Manjak and Petroleum from Barbados. 







Manjak 


, 




Petroleum. 




Year. 














Tons. 


Value. 


Price 
per Ton. 


Amount. 


Value. 


Price 
per barrel. 






£ 


£ 8. 




£ 


£ 


1896 


878 


1,756 


2 


6 barrels 


18 


3 


1897 


1,880 


3,760 


2 


— 


— 


.» 


1898 


1,160 


2,320 


2 


2 barrels 


6 


3 


1899 


1,026 


4,617 


4 10 


52 „ 


156 


3 


1900 


1,120 


6,162 


5 10 




160 


,_ 


1901 


1,044 


9,394 


9 


.* 


— 


.... 


1902 


868 


7,816 


9 


— 


— 





1903 


651 


6,508 


10 


— 


— 


— 
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NEW INDIAN COALFIELDS. 

The ctirrettt miinber of tlie Records of the Geological Survey 
of India contains reports on two new Indian coal-fields, which, 
though insignificant when compared with the great coal-fields 
of Bengal and the midlands of India, are of considerable local 
importance. The report by Mr. Simpson on the coal deposits 
of Isa EJxel of the Salt range, Punjab, show that in this district 
there are several small areas containing coal-seams generally 
of small thickness and often of poor quality. Four areas are 
mapped out, and the following information is given regarding 
them. 

At Kalabagh three seams of coal of Jurassic age occur vary- 
ing in thickness from one foot to four feet. They are extremely 
variable and thin out rapidly towards the east. The coal is a 
black, shining lignite with a specific gravity of 1'57, due 
presumably to its containing much ash. It breaks with a 
semi-conchoidal fracture, bums with a smoky flame and 
unpleasant odour, and is liable to spontaneous combustion. The 
quantity available is estimated at 70,000 tons, and the present 
output IS about 300 tons per day. 

Six miles north of Kalabagh, Jurassic coal beds are again 
seen two miles north of Kuch. There are two coal seams, 
respectively 16 and 12 inches thick, separated by 15 feet of 
shaJie. Bom seams are lenticular and of small extent. The total 
quantity available is estimated at 14,000 tons. The coal 
resembles that of Kalabagh, being a hard, black lignite. In 
the third area mentioned, between the Chichali Pass and 
Malla Khel, the coal is reported to be of no economic value. 

Several outcrops of coal were found exposed on the banks of 
the Barochi stream and its various gorges. This coal is a hard 
lignite of good quality, occurring in seams of variable thick- 
ness and limited in extent. The average thickness appeared 
to be from two to three feet. The quantity available is not 
stated, but must necessarily be small. 

An exhaustive series of analyses of these coals is given, but 
the results are somewhat misleading since although the 
proximate analyses are made on an air-dried sample, the 
evaporative power appears to have been determined on samplee 
dried at 212^ F., and consequently the. latter figures appear 
abnormally high for lignite of the quality indicated by the 
proximate analyses. Analyses of a few of iJie typical coals are 
given in the following table : — 
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NewIndiaE 
Coal-ileldg. 

Tiocality. 


1'* 

5 6 




II 


^1 

a 
> 




i. 




Evaporative 

power on sample 

dried at 212** F. 

per cent. 


Ealabagh 


20 


2-6 


7-48 


26-27 


86-28 


8052 


_ 


_ 


Knch 


7 


1-33 


10-19 


22-74 


4612 


18-60 


235 


9-63 


Barochi Gorge 


6 


2-08 


5-20 


83-26 


86-27 


16-00 


9-27 


1219 


i» ••• 


6-5 


3-08 


10-87 


38-77 


42-81 


5-04 


2-51 


10-45 


Charma Gorge . ... 


4 


8-6 


502 


42-40 


41-34 


5-60 


5-64 


14-35 


Kerai Gorge 


7 


5-6 


7-62 


35-43 


4300 


9-72 


4-33 


11-68 



It will be observed that all these coals contain imusually 

large quantities of sulphur, which would be an objectionable 

constituent. The second report by Mr. P. W. Bose describes 

a newly discovered coalfield in Assam, which, though of small 

extent, contains, like most other Assam fields, coal of good 

quaKty. Two seams were found outcropping at the foot of 

Dinghie Hill close to the head waters of the XJm-Rileng river. 

Bore-holes have been put down in two localities in this area, one 

of which failed to strike coal, and the second at fte time the 

report was written had not reached the coal level. From an 

examination of the outcrops and information derived from 

trenches the total area is estimated at 3,750,000 square feet, 

giving 470,000 tons of available coal. Analyses of coal from 

the two trenches gave the following results : — 

Trench No. 1. Trench No. 2. 
Per cent. Per cent. 

1602 ... 17-36 

47-17 ... 43-84 

30-39 ... 32-75 

6-41 ... 6-05 



Moisture ... 
Volatile matter 
Fixed carbon 
Ash 



indicating that the material is of fairly good quality. 
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THE CULTIVATION OF THE PARA RUBBER TREE 
IN CEYLON. 

The success which has attended the experimental cultivation 
of the Para rubber tree in Ceylon and the Straits Settlements 
has attracted the attention of planters in all tropical countries 
suitable for its growth, and at the present time numerous plant- 
ations of the treea are being established in different localities. 
A number of reports, dealing with the various questions in- 
volved in the cultivation of the trees and the preparation of the 
rubber, have been already published, and recently the methods 
actually in use at one of the most successful rublier plantations 
in Ceylon have been fully described in a series of articles in the 
" Indiarubber and Gutta Percha Trades Journal " (Vol. 27, 
pp. 471, 567, and Vol. 28, p. 37). A short summary of the 
information contained in these may be of service for com- 
parison with previous descriptions. 

It was formerly believed in Ceylon that the Para rubber tree 
{Hevea hrasiliensis) would only flourish upon low-lying land up 
to an elevation of 500 feet^ but this view was quite erroneous, 
and was not supported by the range of the tree in its natural 
habitat. Experiments have shown thai in Ceylpn the tree will 
thrive and furnish paying quantities of rubber when planted 
upon hill sides up to 2,700 fe,et, and it is still undecided whether 
its cultivation can be successfully undertaken at higher alti- 
tudes. It is stated that the tree grows most rapidly at eleva- 
tions of about 500 feet, but for practical reasons an elevation 
of from 1,000 to 1,500 feet is preferred for plantations, as in the 
latter case the latex flows more freely, especially in the hot 
weather, whilst the yield of rubber is the same as at the lower 
altitude. The tree will grow apparently upon very poor soil, 
though the yield of rubber would probably not be very re- 
munerative under such conditions, and plantations will, of 
course, always be established on fairly good soil, which should 
not be too stiff. 

The trees are raised from seed, the soundness of which should 
be ascertained by breaking a number selected at random, as 
it is almost impossible to distinguish good from bad seed by 
appearance only. If the seeds are procured from a distance it 
is necessary that they should be carefully packed, as otherwise 
they are very liable to lose their vitality during transit. The 
method adopted on the estate in question is to wash the seeds 
in a solution of copper sulphate and then pack them in damp 
powdered charcoal, a process which has given very satisfactory 
results for journeys up to four weeks' duration. 

The seeds are usually sown in nursery beds situated upon 
good land which is fairly level and has a supply of water con- 
veniently at hand. The plot should be divided into beds about 
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20 feet long and 4 feet wide, with a drain one foot wide and deep 
between. After the beds have been levelled the seeds are placed 
in the soil, being preferably laid upon their side, at a depth of 
about half an inch. It is customary to sow the seeds about 
6 inches by 6 inches apart, but if plenty of land be available, 
this distance can be increased with advantage to one foot by 
one foot. The seeds are well watered twice daily, and germi- 
nation soon occurs; eubsequent growth is rapid, and in ten 
days the seedlings are above ground, whilst ten days later they 
are nearly 10 inches high. The average height of the plants 
when ten months old, if the seeds have been sown 6 inchefl by 
6 inches apart, is stated to be 6 feet. The young plants require 
protection from the attacks of injects or animals, and the 
beds must be screened from direct sunlight by means of a good 
cover placed about 2 feet above the soil. At the end of a month, 
the cover of the nursery is gradually taken off, and in two 
months' time it should be removed altogether, as the young 
plants will then grow better if exposed to the full sunshine, 
it is stated that the success of raising the plants from seed is 
dependent upon the care bestowed during the first ten days. 

When the plants are about 5 or 6 feet high they are trans- 
ferred to their permanent positions, previous to which the 
stem is usually cut off about 18 inches above the soil, and haa 
no leaves up to that height at the time of planting. The young 
plants are placed in prepared holes filled with surface soil, 
great care being taken that the tap-root is put in straight, and 
the soil is pressed firmly against it. The ground should be 
kept clear of weeds and the young plants protected, if necessary, 
from animals until they are about 6 feet high, after which they 
will grow on without much further trouble. 

Some planters prefer to sow the seed in the position which the 
tree is to occupy, and if this course is adopted, the procedure 
employed in the nursery must be followed in each individual 
case. 

The distance at which the trees should be planted, in order 
to obtain the best results haa given rise to considerable diversity 
of opinion, some authorities recommending close planting and 
others distant. From the results obtained in Ceylon it is 
suggested that the trees should be placed 15 feet by 15 feet 
apart, giving about 200 trees per acre. It is admitted that 
treeis planted 30 feet by 30 feet apart grow much faster and 
bigger than when they are closer together, but in this case 
there are only about 50 trees per acre, and, as the yield of 
rubber per tree is not very much greater than from closer 
planted trees, the return per acre is considerably less. Trees 
planted 15 feet by 15 feet apart have given an average yield 
of 1 lb. of rubber per tree, whilst others planted 30 feet by 
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30 feet apart hav^ only averaged 1^ lb. of rubber per tree, aa The^ 
increase influfficient to compensate for tbe great reduction in cultivatioii 
the^ number of trees. Distant planting is, therefore, only recom- of the 
mended when it is desired to grow some other product, such as Para 
cacao, in the shade furnished by the rubber trees. Enbber 

The trees are tapped for the first time in their seventh year, Tree in 
at which age a large proportion should have attained the neces- Ceylon, 
sary size of at least 18 inches in circumference. In Ceylon the 
usual method of tapping is by a series of V-shaped incisions, a 
tin cup being fixed below each in order to collect the latex. 
Some planters make the first cuts about 6 feet from the ground 
and work downwards, but the method employed on this estate 
is to commence operations about 3 feet from the ground and on 
every second day to make two fresh cuts, one above and one 
below the previous ones. The incisions are placed in vertical 
rows down the trunk, about 1 inch apart, and each limb of the 
V is from 2\ to 3 inches in length. Usually four rows of in- 
cisions are made, each of which contains 60 distinct cuts, 
making a total of 240. The tapping process is thus spread over 
a period of about two months, and it is claimed that this method 
yields much more rubber than the older practice of making a 
larger number of incisions at once. After four or six months' 
time the trees are again tapped, the new incisions being made 
between the previous rows. 

Tapping is only performed in the early morning, from 5.30 
to 9 a.m., as it has been found that the yield of rubber ob- 
tained from a given number of incisions made in the evening is 
only about one-third of that furnished by the same number 
made in the morning. The coolies work in groups of three ; 
the first makes the incision, the second affixes the tin cup, and 
the third pours a little water into each cup directly it is placed 
in position. The tin cup has a fairly sharp edge which is 
simply pressed into the bark just below the incision and this 
attachment is sufficiently firm to prevent the cup from falling, 
even when full of latex. The object of placing a little water in 
each cup is to retard the coagulation of the latex until the total 
yield can be treated in the factory. The coolies usually finish 
placing the tins by about 8.30 or 9 a.m., they then collect the 
latex in pails and deliver it in the factory by about 11 a.m. 
They afterwards return to the trees and collect the " scrap " 
rubber which has coagulated in the incisions made two days 

Ereviously. The opinion is expressed, however, that it might 
e better to leave tnis rubber in the w;ounds as it seals the cut 
surfaces and helps them to heal quickly. The loss would not be 
very great, as the amount of " scrap " rubber obtained is only 
132 lb. for every 1,000 lb. of good rubber prepared from the 
latex. 
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The following particulars are furnished regarding the size of 
the trees and the yield of rubber. The average size of a 
seven-year-pld tree is about 50 feet in height, with a circum- 
ference of from 20 to 22 inches 3 feet above the ground, whilst 
trees 13 years old have a circumference, measured as above, of 
from 45 to 63 inches. The results of tapping experiments show 
that a tree will give about 8 ozs. of rubber in its seventh year 
and 10 ozs. in the next ; trees from nine to 11 years old will, 
if carefully tapped, furnish 1^ lb. per tree during the year, and 
there is no appreciable average increase on this yield from trees 
11 to 13 years' old, as the latter give from 1^ to 2 lbs. of rubber 
per tree. The following examples are given of actual results 
obtained on tappinff nine-year-old trees : 

Two hundred and ten trees, growing at an elevation of about 
500 feet, were tapped in January and February, and gave 
150 lbs. of dry rubber ; the same trees tapped again during 
August and September yielded 207 lbs. of dry rubber, making a 
total of 357 lbs. during the year, or 1*7 lb. of dry rubber per 
tree. 

In another case 237 trees at an elevation of about 1,000 feet 
gave 162 lbs. of rubber when tapped in April and May; in 
November and December a further quantity of 230 lbs. was 
oltained from them, giving a total yield of 392 lbs., or 1*65 lb. 
of dry rubber per tree. 

The process employed for the preparation of the rubber from 
the latex is extremely simple, and may be briefly described. 
The latex is first strained through a sieve with fine mesh, in 
order to free it from all extraneous solid matter, and is collected 
in circular enamelled basins about 10 inches in diameter and 
2 inches deep. The latex is allowed to stand without any 
addition until the next morning, by which time it has 
coagulated spontaneously, and the cake of rubber is found float- 
ing on the liquid. The cake is then lifted out and placed upon 
a sloping table to drain, the removal of the water being 
facilitated by pressure, first with the hands and finally with a 
wooden roller. In using the roller it is recommended to work 
from the centre to the edge all round before going right over 
as otherwise the cake is liable to pucker. The liquid which is 
expressed from the cakes is collected and allowed to stand for 
some time, when a further quantity of rubber Separates, 
amounting to 1 or 1^ lb. for every 30 lbs. of cake rubber. 

After the water has been thoroughly removed frofli the cakes 
they are placed upon sloping tables for about 48 hours, and 
while still soft they are usually branded with the name of the 
estate. The cakes are then transferred to wire trays for 24 
hours, and are finally hung up on wires in a darkened room 
and allowed to dry until they are quite clear. The time required 
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for drying naturally depends upon the thickness of the cakes or The 

" biscuits/' as they are technically called. *' Biscuits '' four cultiyation 

to the lb. require over three months to dry perfectly clear, if of the 

artificial drying is not employed, whereas if made eight to the Para 

lb. the operation is complete in six weeks. By the adoption £xii)i)er 

of artificial means of drying, such as the use of fans and Xreein 

stoves, the time occupied could of course be greatly reduced (Vwi^vj, 

and the dry rubber placed upon the market at a much earlier 

date. If the ^^ biscuits " become mildewed when hanging on 

the wires, as frequently happens during wet weather, they are 

thoroughly washed just before packing and then put back on 

the wires for three days to dry again. For export the biscuits 

are usually packed in small boxes holding about 400 cakes- or 

50 lbs. of dry rubber. The quality of the rubber produced 

upon this estate is indicated by the fact that the average price 

obtained for all the rubber exported during 1903 was 4^. 4:^d. 

per lb. 

Some information regarding the cost of establishing rubber 
plantations and of the *size and equipment of a factory for pre- 
paring the rubber are also given in the articles. It is estimated 
that to open up an estate of 200 acres in Ceylon with rubber 
trees, and to maintain it to the end of the sixth year, will cost 
Rs. 63,990 or about 4,200Z. Of this amount Rs. 28,990 is 
allotted for the first year's charges, whilst the subsequent up- 
keep is estimated at Es. 7,000 per annum. From the writer's 
experience he concludes that a factory 72 feet by 24 feet with 
two floors would be sufficiently large to deal with six tons of 
rubber per month, provided hot air be used for drying, and 
rough plans are given for a building suitable for the purpose. 



COTTON CULTIVATION IN THE UNITED STATES. 

The attention of the United States Department of Agricul- 
ture has been directed recently to a number of questions relating 
to cotton cultivation, and an account of the results which have 
been obtained is given in the Annual Reports for 1903. The 
most important problems dealt with are the production of 
long-stapled " upland " cotton, the acclimatisation of Egyptian 
cotton, and the prevention of injury to the crops by disease or 
insect pests. 

The quantity of long-stapled cotton produced in the United 
States is at present somewhat limited, whilst the demand is 
steadily increasing. Attempts are being made, therefore, to 
establish new races of long-stapled '' upland " cotton which 
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Cotton will give yields comparable with those of ordinary " upland " 

Cnltiyation cotton and be thoroughly adapted for growth in the " upland " 
in the cotton regions. The long-stapled " ujSand " cottons which are 

United ^^^ cultivated possess various defects. Their fibre is some- 

States, what weak and their seeds are downy; on this account they 

cannot be treated satisfactorily with a roller gin, and if a saw 
gin is employed the fibre is liable to be injured and broken, 
it is hoped that by hybridising the fine long-stapled " Sea 
Island " cotton which has smooth, black seeds, with the short- 
stapled " upland " variety, which bears large bolls and downy 
seeds, new varieties may be obtained which will possess large 
bolls, smooth seeds and long, strong fibre. In the course of 
experiments undertaken with this object, no less than 40,000 
hybrids have been produced from which certain types have 
been selected. These selected plants are being carefully culti- 
vated with the view of securing fixed types which, it is hoped, 
will yield the desired results and furnish a fibre of from If to 
If inches in length. 

Experiments are also being conducted with the object of 
improving the strength and length of staple of the best long- 
stapled " upland " cottons already existing, and it is considered 
that much may be accomplished in this direction by careful 
methods of seed selection. 

Considerable attention is being devoted to the cultivation of 
Egyptian cotton in the United States. The demand for this 
material is constantly increasing, whilst the area under cultiva- 
tion in Effypt is incapable of much extension. The value of 
the annual imports of Egyptian cotton into the United States 
amounts to about 1,600,000?. It has been found that when the 
Egyptian cotton plant is first introduced into American soil it 
gives a poor yield, and the fibre tends to lose certain of its 
characteristics. Experiments are in progress to obtain by 
careful selection varieties which will prove adapted to the new 
conditions. One variety which has been cultivated for three 
years in South Carolina is very promising and is being grown 
on a considerable area. Another variety, obtained by hybridi- 
sation of " Sea Island " cotton with " Mitafifi," has been sub- 
mitted to selection experiments, and during 1902-3 gave an 
excellent yield of fibre of fine quality but of rather variable 
length. Samples of these products Have been reported iM 
many instances to be equal to the best cotton grown in Egypt. 
It is confidently expected that varieties will be secured ulti- 
mately which will be thoroughly suited to cultivation under 
American conditions. 

The possibility of producing cotton plants capable of resist- 
ing disease has been made a subject of special study, and 
important results have been obtained especially in the case 
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of " wilt " or " black-heart " disease. Certain forms of " Sea Cotton 
Island " cotton have been produced by a process of careful Cultivation 
selection and have been tested on a large scale by cultivation in the 
on infected land. It has been found that these new strains axe United 
quite resistant to the " wilt-disease " and yield crops of superior states, 
quality. Work is also» Ibeing carried on with the object of ' " 

improving the " wilt-resisting *' forms of *' upland " cotton. 
This disease has been found to be more prevalent among 
" upland *' cotton than was formerly supposed. 

An investigation has been made of the "cotton root-rot," a 
disease of parasitic origin, and it is believed that the fungus 
causing it has now been identified for the first time. Experi- 
ments are being conducted by methods of selection with a view 
to the production of forms of cotton resistant to this disease. 

The cotton crop of the United States is seriously menaced 
by the continued spread of the " boll-weevil " (Antkonomus 
grandis, Boh.), a small, greyish insect of rather less than a 
quarter of an inch in length which punctures the buds or bolls 
and lays its feggs in them. The larvae are produced within the 
bolls and feed upon their tissues. The development of the bolls 
is thus impaired, and they become dwarfed or stunted. The 
insect caused considerable damage to the cotton crop in Mexico 
in 1862, and first appeared in Texas in 1894. The life history 
and habits of this weevil have been thoroughly studied, and 
efforts are being made to discover suitable means of checking 
its ravages. The possibility of controlling the pest by means 
of parasites has received special attention, and an expert has 
paid a visit to_ Mexico, where a Government Commission 
appointed to investigate the weevil problem has been studying 
the propagation of a mite {Pediculoides ventricosus) which has 
been found to destroy the larvae of the insect. Cultures of this 
parasite have been taken to Texas, and the worik is being con- 
tinued, but the results obtained hitherto seem to indicate that 
the climatic conditions in Texas will not permit of success. 

Experiments have proved that cotton can be grown with 
profit even in districts infested by the boll-weevil, if seed 
selection, early planting and thorough cultivation are adopted. 

Owing to the importance of this subject, reference may be 
made to the recent discovery of an ant which preys upon the 
boll-weevil. An article on this subject written by Mr. 0. P. 
Cook, of the United States Department of Agriculture, and 
dated May 11th, 1904, has been published in Science. 

During a visit to Guatemala in the year 1902 it was noticed 
that a small Indian cotton plant cultivated by the natives 
was not attacked by the weevils, whilst the insects were very- 
common in the flowers of a tree-cotton growing spontaneously 
at a short distance from the plantation. 
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Cotton More recently, owing to the increaeing ravages of tlie boU- 

Cnltivation weevil in Texas, the existence of this cotton plant, which is 

in the ^^^ attacked by the boll- weevil, was recalled, and it was thought 

United desirable to ascertain, if possible, whether the plant possesses 

States. ^^y quality enabling it to resist the pest, or to what causes its 

immunity is due. A careful search showed that the boll-weevil 

is present, but is kept in check by a large, reddish-brown ant, 

which is attracted to the plant by the food which it secures 

from the extra-floral nectaries. The ant seizes the weevil in 

its mandibles and inserts its sting at the point unprotected 

by the beetle's armour. The weevil is killed immediately, and 

is carried away in the jaws of its captor. The manner in which 

the destruction of the pest is accomplished seems to, show that 

the ant is by structure and instinct specially equipped for the 

purpose. The insect appears to be hardy and able to survive a 

long, dry 'season and cold weather in Guatemala. 

It is hoped that it may be possible to introduce this ant 
successfully into the cotton plantations of the United States. 



COTTON CULTIVATION IN THE DUTCH INDIES. 

Cotton appears to be widely cultivated in the Dutch Indies, 
but definite information as to the area devoted to the industry 
and the amount of cotton produced is not readily obtainable. 
It is stated that in 1898 the exports from Java amounted to 
12,810,000 lb. 

Cotton growing was commenced in the Dutch Indies early in 
the nineteenth century. The first consignment of cotton which 
was sent to Europe was said to be much shorter and coarser 
than American cotton, and, in consequence of this report, 
attempts were made to cultivate better varieties. In Java, ex- 
periments were carried out with Gossypium vitifolium, but in 
1839 the crops were destroyed by caterpillars and the trials were 
discontinued. Some years later further attempts were made, 
and a bale of cotton which was sent to Holland in 1845 was 
reported to be of better quality ; unfortunately, however, the 
cost of production rendered the trial unremunerative. Many 
other experiments have been carried out from time to time with 
exotic varieties of cotton, but usually without much success. 

In spite of all these failures Teysmann and De Vries have ex- 
pressed the opinion that cotton cultivation in these colonies 
might acquire considerable importance, and further trials have 
been conducted in recent years. An account of these experi- 
ments has been given by Dr. W. R. Tromp de Haas in " Teys- 
mania," 1903. 
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The results obtained in Java and Madura show that cotton Cotton 
cultivation can be carried on successfully in the northern and Cultiyation 
eastern districts, but that in the western districts the industry is ^ ^j^^ 
liable to failure on account of the irregularity of the climate, jj ^j^ 
The hopes raised by Teysmann with regard to cotton cultivation, *:^^. 
and especially as to the introduction of foreign varieties, have ^^^®"* 
not been realised, and, in spite of efforts to develop the industry, 
the importance of cotton growing in the Dutch Indies is 
diminishing year by year. 

The risks incurred in cultivating either good exotic or even 
indigenous varieties of cotton deter the native planter from 
taking up the industry. In many districts the natives prefer 
the cultivation of other plants, such as tobacco or the sugar- 
cahe, which demand less care and labour, and give a larger 
profit. 

A conaparison of the yield of cotton in Java with that ob- 
tained in the United States shows at once the difficulty 
experienced in carrying on the industry in a remunerative 
manner, for whilst in America 340 lb. of cleaned cotton are 
obtained per bouw (approximately 1*75 acres), the yield in the 
Dutch Indies, under favourable conditions, only amounts to 
200 lb. per bouw, and the cotton produced is of inferior quality. 



THE STRUCTUEE AND PROPERTIES OF 
"MERCERISED" COTTON. 

The changes produced in the properties and structure of 
cotton fibre by the action of alkali in the process of 
" mercerising " are of considerable interest^ both from the 
practical and from the scientific standpoint. The influence of 
alkalis and other chemical reagents on the tensile strength and 
tinctorial properties of cotton yams has already been investi- 
gated by Messrs. Hiibner and Pope, and a short account of 
their conclusions has been given in the Imperial Institute 
Bulletin, 1903, vol. I., pp. 43-44. These authors have continued 
their work and embodied their later results in a paper pub- 
lished in the Journal of the Society of Chemical Industry, 1904, 
vol. 23, pp. 404-411. 

In order to ascertain the effect of alkali on the tinctorial 
properties of cotton fibre, hanks of yam were steeped in cold 
solutions of caustic soda of varying concentration (from 0*4 to 
36*5 per cent, of sodium hydroxide), and were afterwards 
washed with cold water and dyed with benzopurpurin 4B. It 
was found that the affinity of cotton for direct dyestuffs was 
considerably increased by treatment with soda solution of 
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0*4 to 8*0 per cent, strength, and that the amount of the increase 
was roughly proportional to the strength of the solution 
employed. In the case of solutions containing from 8' to 9 '5 
per cent, of soda the increase in the concentration of the alkali 
causes a greater increase in the affinity for the colour than 
does a corresponding increase of concentration in weaker 
solutions. This effect is more marked in solutions of 9' 5 to 11-4 
per cent, strength, and still more at concentrations of 11*4 to 
13-5 per cent. Beyond this point the effect of an increase in the 
strength of the soda in increasing the affinity of the cotton for 
oolonr is less, so that raising the strength of the soda from 
13'5 to 17*7 per cent, has only about the samie effect as an 
increase from 11.4 to 12'6 per cent., or from 12-6 to 13*5 per 
cent. Above a concentration of 20*1 per cent, an increase in 
the strength has only a slight influence on the shade of colour 
produced on dyeing, and above a concentration of 32 per cent, 
any further increase in strength is accompanied by a dimi- 
nution in the affinity of the fibre for dyestuffs; thus yam 
treated with 32 per cent, soda solution dyes much more strongly 
than that treated with 36*5 per cent., and in the latter case the 
shade produced is only of the depth obtained with soda of 
15-3 per cent, strength. 

Experiments were made to test the influence of the tempera- 
ture of the alkali solution on the affinity of cotton for dyes. A 
remarkable result was obtained ; it was found that whilst hot 
soda solution of 8*7 per cent, strength causes the production of 
a deeper shade in dyeing than 4*4 per cent, soda applied cold, 
yet soda of 13*5 per cent, strength used hot gives less depth of 
colour than cold soda of a concentration of 8*7 per cent. 

Since cotton yam is usually boiled with soda of 0*5 to 1 per 
cent, strength as a preliminary to bleaching, a series of trials 
was carried out to ascertain the effect of this treatment on the 
dyeing properties of the material. The results showed that the 
custom of boiling the yam with dilute soda causes no increase 
in the affinity of the cotton for substantive colouring matters, 
although when the yarn is treated with cold soda of the same 
concentration a deeper colour is produced on djeing. 

Many chemical reagents effect an increase m the affinity of 
cotton for direct dye-stuffs. Experiments were conductecl in 
which hanks of bleached cofion were treated with solutions of 
barium mercuric iodide, potassium iodide, hydrochloric acid, 
zinc chloride and nitric acid, and were afterwards washed, dried 
and transferred to the dyeing bath. In each case the affinity 
for the colour was found to increase with the concentration of 
the solution, but no reversal of this effect was observed like that 
caused by soda of certain strengths. 

A series of tests was made to determine the extent to which 
cotton yarn is shrunk by treatment with soda solution of " 
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different concentrations. The results showed that very dilute The 
soda, even of 0'5 per cent, strength, causes a greater shrinkage Stractare 
of the yarn than pure water does, and that as the strength of the aad 
soda is increased the amount of shrinkage increases uniformly Properties 
up to a concentration of 8'7 per cent., whilst above this point ^f "fter. 
the extent of the shrinkage increases much more rapidly, the •-^»>* 
greatest effect being obtained with soda of 20 per cent, strength ; ^^^^^^^ 
as the concentration is further increased, the amount of shrink- Cotton, 
age gradually diminishes until a strength of 36*5 per cent, is 
reached. During the subsequent washing of yam which has 
been treated with 36' 5 per cent, soda, the alkali, of course, 
undergoes gradual dilution, in consequence of which shrinkage 
occurs owing to the action of the dilute soda on the fibre. This 
peculiarity is of some practical importance, for if the yam is 
treated with soda of greater strength than 30 per cent., allow- 
ance must be made for the further shrinkage during the washing 
in order to meet a tendency to tearing ^r ripping caused by the 
strain exerted on the mercerising frame. 

The microscopic examination of the changes induced in 
cotton by mercerisation was made with the aid of crossed 
Nicol prisms, between which was inserted a mica plate of such 
thickness as to increase the retardation of the light passing 
through the preparation by one-eighth of a wave-length. The 
raw cotton fibre appears as a flattened ribbon, the edges of which 
are somewhat thickened and turned up. The internal canal is 
clearly visible in polarised light, and is seen to extend through 
the wnole length of the fibre. The cotton fibre is naturafiy 
twisted or creased ; the twist is sometimes in one direction and 
sometimes in the other, several changes in the direction 
occurring in the length of a single fibre. This variation in the 
direction of the twist is of great importance in connection with 
the production of lustre during mercerisation. 

The behaviour of cotton fibre when treated with soda solution 
of different concentrations was studied. The most important 
phenomena observed are epitomised in the following table : — 

strength of 
soda solution. 

— 6*5 % No apparent effect. 

7 — 8 „ Incomplete nncoiling of the fibre for about a second. 
8*7 „ Untwistingi at first rapid and afterwards slow. 
11*4 „ Bapid and slow uncoiling take place simultaneously lasting about 

5 seconds. 
15*3 „ Untwisting followed by swelling. 
17*7 „ Untwisting and swelling proceed together. 
37 — 36*6 „ Swelling precedes untwisting. 

The concentration of 17' 7 per cent, is the lowest at which 
mercerisation for practical purposes can be effected. It is 
evident, therefore, that for the production of the lustre on 
cotton, the untwisting of the fibre must take place either after 
the swelling has occurred or simultaneously with it. In con- 
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firmation of this conclusion, it has been found that under the 
action of hot soda solution (which does not produce a marked 
mercerising effect) the untwisting of the hbre precedes the 
swelling. 

The lustre of mercerised yam was formerly attributed to 
the shrinkage and swelling brought about by the action of the 
strong soda solution, whilst a third factor, the untwisting of 
the fibre, was entirely overlooked. The results of an investi- 
gation of the action of a number of reagents on stretched cotton 
yam have proved that all three of these factors are essential 
to the production of any considerable lustre. The reagents 
employed were a mixture of water-glass and caustic soda., a 
mixture of glycerine and caustic soda, sulphuric acid, solution 
of zinc chloride, syrupy phosphoric acid, nitric acid, hydro- 
chloric acid, and solutions of sodium sulphide, potassium iodide, 
potassium mercuric iodide and barium mercuric iodide. Of 
these reagents, those which caused the production of the best 
lustre were caustic soda, soda with water-glass, soda with 
glycerine, and nitric aciid; all these caused rapid untwisting, 
strong swelling and considerable shrinkage. Sodium sulphide 
and hydrochloric acid effected rapid untwisting of the fibre, 
but only slight swelling and shrinkage, and produced little gloss 
on the yarn. Barium mercuric iodide caused considerable 
swelling and shrinkage, but did not effect the untwisting of the 
fibre, and consequently gave rise to but slight lustre. Zinc 
chloride, potassium iodide and potassium mercuric iodide caused 
no untwisting and but slight swelling and shrinkage, and hence 
produced very little lustre. 

A study has been made of the mechanical effect which gives 
rise to the lustrous appearance of yam mercerised under tension. 
If a raw cotton fibre, the two ends of which are fixed to a 
microscope slide by means of wax, is treated with soda solution 
of 30 per cent, strength, it first straightens itself and then 
swells, becoming rounded and gelatinous ; after it has reaehed 
this stage, the untwisting begins. Since the fibre is fixed at 
each end it follows that as one part gives up its natural twist, 
another part becomes twisted. Tlfiis action goes on repeatedly 
until finally the original twist of the fibre is replaced by a new 
kind of twist. The fibre now has the appearance of a gela- 
tinous, straight rod on which spiral windings are visible ; after 
being washed and dried it still retains this form. By this pro- 
cess the creased band which constituted the raw fitre is con- 
verted into a straight rod of nearly circular cross-section which 
bears on its surface a series of spiral elevations. The surfaces 
of the fibre and the ridges are quite smooth ; the latter reflect 
the light in the same way as the turns in a polished corkscrew, 
and it is to the presence of these ridges that the increased lustre 
of cotton yam mercerised in the stretched condition is due. 
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THE PAPEE TREE OP TONKIN. 

The tree known in Tonkin under the name of " cay gio '^ is 
cultivated by the natives for the sake of its bark, which is em- 
ployed in the manufacture of paper. This plant has been 
identified as Daphne involucratay Wall., of the natural order 
Thymelceaceoe, it has long been used in India for paper- 
making, the bark being employed in admixture with that of the 
allied species, Daphne cannabina, the so-called Nej^l paper 
plant. In Annam, an extensive area is devoted to its culti- 
vation amounting, in the Province of Hung-hoa alone, to about 
670 acres. An account of the cultivation of the tree and the 
method of utilising its bark has been contributed recently to 
the " Revue des Cultures Coloniales,'' 1904, vol. 14, pp. 175-182 
and 271-273. ^ 

The plant grows best in an alluvial soil which is rich in humus 
and can be easily irrigated, and it readily accommodates itself 
to the changes of temperature of the Tonkin climate. 

The following method of cultivation is practised by the 
natives. The seed is sown in February or March according to 
the temperature. If the heat tends to injure the seedlings 
they are shaded with screens of palm-leaves. In the same 
period of the following year the young trees are transplanted 
at intervals of 30 to 40 inches in plantations which usually have 
an area of f to 1^ acres and rarely extend to 2^ acres. The 
' branches are cut in August or September of the third year, 
before the plant has flowered ; they have a diameter varying 
from about one-half to an inch and a length of li to 2 yards. 
The number of branches borne by one tree is usually from five 
to 12, but sometimes amounts to as many as 20. After ihf 
branches have been gathered the leaves are removed and the 
bark is stripped off by hand. The product thus obtained has 
the appearance of soft, flexible, fibrous ribbons ; it is dried 
thoroughly by exposure to the sun. 

A tree of tide age of three years yields, on the average, about 
12 oz. of fresh bark or 4^ oz. of the dry material. Assuming 
the presence of 1,400 plants per acre, the yield of dry bark 
would amount to approximately 400 lb. per acre. This quan- 
tity is the maximum obtainable by the cultural methods ut 
present employed. The natives usually make four cuttings at 
regular intervals of three years ; the second crop is of the best 
quality. At the end of 12 years the plant is exhausted and is 
then considered to furnish too small a yield to warrant its 
further cultivation. The bark in its raw state sells at different 
t)rices according to its quality ; the first quality realises about 
24^. per cwt., whilst the lowest quality is sold at about half this 
price. 
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The Paper Tte total quantity of the dry bark produced annually in 

Tree of Hung-hoa amounts to about 120 tons. About 24 to 30 tons is 

Tonkin. used in the village of Phi-dinh for the manufacture of paper; the 

remainder is distributed among the following villages: — Vii- 

yen, 35 tons ; Ten-luong, 16 tons ; Van-phu, 36 tons ; Thach- 

M, 6 tons. 

It is considered that the yield of fibre might be greatly in- 
creased by the adoption of improved methods of cultivation. 
Before transplanting the young trees, the soil should be well 
prepared and freely manured. THe plants should be selected 
rigorously, and only those should be transplanted which bear 
well-formed stems and are provided with numerous roots. 
During the first year, the plantation should be weeded two or 
three times. In the second and third years occasional plough- 
ing is required in order to clear the ground of adventitious 
plants and to allow of the admission of air to the lower layers 
of the soil; this treatment is particularly necessary if the soil 
contains much clay. 

It is estimated that under systematic cultivation each plant 
would yield about 9 oz. of dry bark or double the amount pro- 
duced by the native methods'. Since an acre would probably 
produce 4,000 plants under these'conditions, the total yield of 
dry bark would amount to about 1 ton per acre of the average 
value of 16Z. 

In the village of Phi-dinh, Hun^-hoa Province, the manu- 
facture of paper is carried on by tne following method. The 
bark of " pay gio *' is immersed in water for 48 hours and is 
afterwards soaked in weak milk of lime for the same leneth 
of time. Whilst still impregnated with lime it is submitted to 
the action of steam for 24 hours, and is afterwards washed and 
cleaned, and reduced to a pulp by means of a pestle and mortar. 
The pulp is again washed and then transferred to a rectangular 
wooden vessel filled with water to which a gummy substance 
has been added derived from a tree known as *^ cay mo." The 
paper manufacturers purchase the wood of this tree from th<J 
native foresters who collect it in the mountains. The wood 
is converted into chips or shavings which are steeped in water 
for 12 hours. The guinmy water so obtained is poured into 
the wooden vessel in which the pulp is afterwards placed. 
About 1 lb. of " cay mo" shavings is required for 30 lbs. of 
the " cay gio " bark. The pulp is withdrawn, shaken, and 
spread out in thin layers. The sheets thus formed ar^ placed 
in a pile which is pressed in order to remove the excess of water. 
Finally, the sheets are separated from one another and dried in 
the sun. The paper obtained in this way is always more or 
less bibulous. The process of sizing paper, with the ob]eet of 
rendering it impermeable, is quite unknown to the natives. 
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In the village of Lang-buoi, near B;^anoi, paper is manu- The Paper 
factured in a somewhat different manner. The bark is Tree of 
macerated first in water and afterwards in lime water. It is Tonkin, 
then heated with water in a hermetically sealed vessel for 
three or four days. The two layers of which the bark is com- 
posed are next separated by means of a knife ; the outer layer 
is brown, whilst the inner layer is yellowish in coloiir and 
more fibrous. The former serves for tibe manufacture of paper 
of inferior quality, the latter being reserved for a finer, whiter 
and less bibulous paper. Each portion is converted into a 
pulp by means of a pestle and mortar, and the pulp is trans- 
ferred to large baskets and carefully washed with water. The 
product is put into wooden troughs provided with water which 
contains a certain amount of the gummy substance derived 
from " cay mo." The sheets of paper are then made in the 
manner already described. 

There is another plant used in Tonkin for paper-making 
which bears the native name of " cay canh," or tke wild " cay 
gio." This is a small bush not exceeding 36 to 40 inches in 
height. The branches attain a maximum thickness of about 
half an inch ; the bark contains a fibrous tissue, the fineness of 
which contributes to the production of pulp of very good 
quality. The plant has not been completely identified, but 
is recognised as a member of the Natural Order, Thymelceacece. 
It grows in poor, dry, stony soil, and is able to bear the greatest 
summer heat without injury. '' Cay c^nh " has always been 
neglected on account of the small proportion of bark that it 
yields, and experiment has shown that notwithstanding the 
superiority of the paper made from this material the regular 
cultivation of the species would not prove remunerative. The 
pulp, however, might be utilised in combination with ordinary 
pulp to improve the quality of the paper. 

The paper mulberry [Broussenetia papyrifera), a plant in- 
digenous to China, Siam, Polynesian Islands and Burma, is 
frequently met with in Tonkin by the roadside, but its cultiva- 
tion has never been adopted by the natives. This tree bears a 
greyish-brown bark which is greatly esteemed in Japan as a 
paper stock, is used in Burma for the manufacture of papier 
mache and is employed in the Sandwich Islands and Hawaii 
for making native cloth. 
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THE TEA PRODUCTION OF THE BRITISH EMPIRE. 

The introduction of tea into Europe dates from the early part 
of the 17th century ; its cultivation and use had then been long 
established 'in China and Japan, and for the next 200 years 
these were practically the only countries from which it was 
obtained. Early in the 19th century, however, European 
nations began to experiment on the possibilities of growing tea 
in their eastern possessions, and these efEorts have proved so 
successful that the output of tea from India and Ceylon now 
rivals that of the Chinese Empire. In the year 1826 the Datch 
succeeded in establishing tea gardens in Java, and the years 
1836 to 1840 saw the commencement of the export trade in 
Indian-grown tea. In the year 1873 Ceylon began to export 
tea, and the industry has flourished so well there that the ex- 
port thence at the present time dpes not fall much behind the 
total production of tea in India. An account of the history and 
present state of tea cultivation within the British Empire has 
been recently published by Mr. A. G. Stanton in the " Journal 
of the Society of Arts '* for June 3, 1904, and from it most of 
the following points of interest have been summarised. 

As regards its cultivation the tea plant requires both sun- 
shine and rainfall in liberal proportions ; the latter amounts to 
100 inches or more per annum in most tea districts, and in some 
parts even exceeds 200 inches. The best soil is a rich loam, 
but it also grows where there is a free subsoil, as this permits 
the penetration of the long tap root of the bush. The aim of 
the planter is to produce as much leaf of good quality as 
possible ; the flower is of no use for making tea, and is only 
allowed to develop when seed is desired. The leaf bud and two, 
or perhaps three, leaves are plucked from the fine shoots,; if 
more leaves are plucked the tea becomes coarser and of lower 
quality. The plucking is made at intervals of eight or nine days 
or so by women and children, and they bring the leaves in bas- 
kets to the factory. 

On the Indian plantations machinery is employed in the 
various processes of manufacture, and thus the large amount 
of handling that Chinese tea meets with in the course of 
its preparation is avoided. The first stage in the manu- 
facture is the withering process ; in this the leaves are 
laid out thinly on trays or sheets until the rigidity of the leaf- 
cell diswpears and the leaf becomes soft and easily rolled. 
When the withering is satisfactorily advanced, the time 
required varying with the state of the weather, the leaf under- 
goes the second process, being rolled by machinery to break up 
the softened leal-cells and cause the sap to exude. The third 
process, which is one of fermentation or oxidation, follows ; the 
rolled leaf is allowed to ferment until it assumes a bright cop- 
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pery tint. The fourth operation, the firing, is then performed by ^^ ji^^ 
placing the leaves in a drying apparatus and heating them to a pjq^«a«qh 
fairly high temperature ; this stops the fermentation and the - , , 
colour of the leaf is changed to black. The tea is then separated ?* . . 
into dilEerent sizes by means of sieves, to suit the requirements ^^^"^ 
of different markets, and is packed in chests for sale. Empire. 

Green tea is obtained by a variation in the process of manu- 
facture ; the withering and fermenting stages are omitted and 
the leaf is steamed, rolled and immediately fired, and thus the 
green colour of the chlorophyll is preserved. 

Some idea of the magnitude of the industry may be obtained 
from the fact that in the year 1902 the total amount exported 
from the^ tea-producing countries of the world amounted to 
about 615 million lb. The actual amount produced is of course 
far larger, as the quantity consumed by the 400 million in- 
habitants of China is unknown and must be very considerable 
since tea is used throughout the Chinese Empire. Of this 
export Great Britain consumed 255 million lb., and the British 
colonies 60 million lb. ; thus, rather more than one-half of 
it went to the British Empire. As consumers of tea, the in- 
habitants of Australasia take the lead using about 7 lb. per 
head per annum, those of Great Britain come next with 6 lb., 
followed by the Canadians with 4 lb. Excluding China and 
Japan, no other nation approaches these figures; Holland taking 
only 1^ lb., Russia about IJ lb., and the United States 
about 1 lb. 

The growth of the industry in India is shown by the follow- 
ing table (Stanton, Journal Society Arts, 1904, vol. 52, p. 608). 

Approximate Acreage under Tea Cultivation in India 
WITH THE Annual Yield and the Average Price obtained in 
THE London Market. 



Tear. 


Area. 


Yield. 


Average Price. 




Acres. 


Lb. 


9. d. 


1881 


221,671 


46,371,622 


I 5 


1891 


362,437 


123,867,902 


10^ 


1898 


601,680 


157,475,400 


8-80 


1899 


516,668 


181,797,456 


8-75 


1900 


522,487 


197,460,664 


7-74 


1901 


524,767 


191,302,773 


7-50 


1902 


525,262 


188,589,261 


7-35 



Of the total area under tea in India in 1902 by far the larger 
portion, namely, 340,000 acres was situated in Assam, followed 
by 135,000 acres in Bengal and 50,000 acres distributed over 
Madras, the Punjab, Burma, the United Provinces, Travancore 
and Cochin. 

c2 



Digitized by 



Google 



204 



lUPPLIMIHT TO VHB BOARD OF TBADB JOURITAL. [Sept. 29, 1904. 



Bulletin of the Imperial Institute. 



The Tea 
Production 
of the 
British 
Empire. 



The remarkable rise of the Ceylon tea industry dates from the 
ruin of the coffee plantations by the attacks of a fungus 
Hemileia vastatria; the planters in consequence turned their 
attention to tea growing, and have been most successful in their 
efforts, as is shown in the following table (Stanton loc. cit,). 

Acreage under Tea Cultivation in Ceylon, wtth the Quan- 
tity Exported and the Average Price obtained in the London 
Market. 



Year. 


Area. 


Export. 


Approximate 
Average Price. 




Acres. 


Lb. 


d. 


1871 


Nil. 


Nil. 


_ 


1881 


13,500 


348,167 


111 


1891 


260,000 


67,718,372 


10 


1898 


370,000 


110,769,071 


7-76 


1899 


386,000 


129,894,166 


7'96 


1900 


392,000 


148,431,689 


7-20 


1901 


388,000 


146,299,018 


6-86 


1902 


385,000 


148,991,241 


6-81 


1903... 


386,000 


161,120,009 


7-52 



/ 



In the English market, Indian tea met with more and more 
favour owing to its .greater strength and flavour a^ compared 
with that from China, and the large quantities both of Indian 
and Ceylon tea which were taken by England caused a very 
considerable decreafle in the consumption of Chinese tea. This 
is apparent in the following table (Stanton, loc, cit.) which 
also shows how greatly tea-drinking has increased in the last 
forty years. 

Annual Consumption of Tea in the United Kingdom, 
showing the Quantities and Percentages derived from 
India, Ceylon, China, &Cj ; and the Average Annual Con- 
sumption OF Tea per Head of Population. 



Year. 


China, &c. 


India. 


Ceylon. 


Total. 


Per head 

of 
population 


lb. 


Per 

oentof 
Total. 


lb. 


Per 

cent.of 
Total. 


lb. 


Per 
cent.of 
Total. 


lb. 


lb. 


1866 
1871 
1881 
1891 
1898 
1899 
1900 
1901 
1902 
1903 


97,681,000 
109,446,000 
111,715,000 
62,287,304 
19,612,009 
23,403,946 
19,297,051 
17,087,828 
20,171,477 
26,092,339 


96 

89 

70 

26 

8 

10 

8 

7 

8 

10 


4,584,000 

13,956,000 

48,336,000 

98,941,931 

133,430,351 

134,018,921 

138,025,026 

147,959,733 

148,727,837 

150,780,655 


4 
11 
30 
49 
57 
55 
55 
58 
58 
59 


51,227,602 
82,471,746 
86,137,946 
92,470,009 
90,825,521 
85,540,878 
78,492,969 


25 
35 
35 
37 
35 
34 
31 


102,265,000 
123,401,000 
160,051,000 
2(»2,456,837 
236,414,105 
242,560,813 
249,792,086 
255,873,082 
254,440,192 
266,365,963 


3-42 
3-92 
4-58 
5-36 
5-83 
5-96 
6-07 
6-16 
6-06 
6-03 
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When commencmg the industry, the planters ol India and The Tea 
Ceylon jiaturally sent their teas to the London market^ but Production 
in time it was £ound that notwithstanding the diminution in of the 
the import from Chii^a, there was still an excessive supply, and British 
that the price wajs falling. Efforts were, therefore, made to Empire, 
open up new markets outside the United Kingdom, and the 
planters both in India and Ceylon agreed to voluntary levies 
and later to taxes collected by their respective Governments 
to be devoted to promoting the use of their teas in other 
countries. The success that attended this policy is shown by 
the following table (Stanton, loc, cit.) : — 

Quantities of Indian and Ceylon Tea taken by Countries 
other than the united kingdom. 



Year. 


Indian. 


Ceylon. 


Total. 




lb. 


lb. 


lb. 


1890 


9,430,942 


4,570,190 


14,001,132 


1895 


16,816,323 


19,923,803 


36,739,126 


1900 


33,442,970 


49,259,693 


82,702,663 


1901 


36,080,151 


68,797,549 


94,877,700 


1902 


42,361,366 


64,374,989 


106,736,355 


1903 


47,588,221 


71,592,169 


119,180,390 



Among the countries contributing to make up the above 
totals, Australasia, North America and Eussia with Germany 
appear as the largest consumers. Australasia in 1890 imported 
about 26 million lb. from China, but Chinese tea has now 
been largely displaced by British-grown tea, which now amounts 
to about 80 per cent, of the whole consumed. In the United 
States of America green tea is most in favour, and to meet this 
taste the manufacture of this form of tea has been stimulated 
in Ceylon by means of a bounty. In the year 1903 this bounty 
was paid on 11 million lb. In 1901 India adopted the same 
plan, and in 1903 the bounty was paid on nearly 2 million lb. 
The introduction of British teas into Russia was difficult at 
first, but has now met with great success, something like 
35 million lb. having been taken in 1903. The amount taken 
by Turkey with Persia is not inconsiderable, amounting in 1903 
to 8^ million lb. 

Although India and Ceylon are by far the most important 
tea-growing countries within the British Empire, yet there are 
several other Colonies where tea cultivation has been tried, and 
in Natal the industry has reached some magnitude. The fol- 
lowing table show's the growth of the industry in that Colony 
(Stanton, loe. cit,, p. 606). 



Digitized by 



Google 



206 



SUPPJilMEKT TO THE BOAKJD OF TBADl JOUBNAL. [Sept. 29, 1904 



Bulletin of .the Imperial Institute. 



The Tea 
Prdductioii 
of the 
British 
Empire. 



Area of Land 
PEODUCED IN Natal. 



UNDER. Tea Cultivation and quantity 



Year. 


Area. 


Production. 






• 
Acres. 


Lb. 


1880 ... 


>• >.• ••• ... «.. ••• 


8 


Not shown. 


1883 




,, ,,, ... ,,, ,,, ,,. 


U9 


n 


1888 


• • • 




801 


133,200 


1893 


*. . 


1. ... •». ... •.• ..• 


1,883 


576,420 


1898 


.. . 


• ••. *.. ••. ••• .*• 


2,667 


1,037,689 


1900 


.. . 


• ..• ••• ••• ••• •.• 


4,162 


1,679,600 


1901 


.. 


• ... ... *•• ... ... 


4,107 


1,720,160 


1902 ... . 





3,542 


1,796,230 



In this Colony the industry is protected by a duty of 4rf. 
per lb. on imported tea. Natal tea also finds a free market in 
Cape Colony, the Transvaal, and in the Orange River Colony, 
consequently very little of it is exported from South Africa, as 
remunerative markets are close at hand« 

As regards the smaller trials of tea-growing, the following 
particulars are recorded : — ^236 acres in JFiji in 1901 ; 145 acres 
in Mauritius in 1901 ; 75 acres in Jamaica in 1903 ; 35,000 lb. 
in the Straits Settlements in 1902 ; trials have also been made 
in Borneo. 

Besides a suitable soil and climate, a supply of cheap labour 
is a most important element for success, and the labour diiB- 
culty is especially pronounced in Assam, and i-s becoming 
serious in otlier Indian tea districts and in Ceylon. The re- 
muneration of the planter is not only dependent on the above 
factors, but also on the fluctuations in the value of silver, the 
duties imposed by England and other countries and on the 
effects of the tendency to over-production. 
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WHEAT EXPEEIMENTS IN CANADA. 

In no branch of industry has the remarkable progress of 
Canada been more marked than in that of agriculture. The 
area of land under crops is rapidly increasing, and the exports 
of farm produce have nearly doubled during the last seven 
years. 

The seventeenth " Annual Report of the Director of Experi- 
mental Farms '' ( Ottawa, 1904), contains an account of the 
work done during 1903, and affords striking proof of the 
valuable nature of the experiments carried out at the Govern- 
ment Experimental Farms. 

Among the most important of the experiments were those 
initiated with the object of obtaining a variety of wheat possess- 
ing earlier ripening qualities than tne sorts commonly grown in 
Canada. The necessity for experiments in this direction arose 
from the losses sustained by farmers in the North- West Terri- 
tories during the last 20 years, occasioned by the repeated occur- 
rence of early frosts in these districts. Among the spring wheats 
held in high regard in the Colony, and especially in the North- 
West, is the variety known as "Red Fife.'* This wheat is 
remarkable for its productiveness, for its high quality, and for its 

fower of adaptation to varying conditions of soil and climate, 
t originated as a variation on the fields of Mr. David Fife, 
Ontario, about 60 years ago, and up to the present shows no 
signs of deterioration. It was taken from Ontario to Manitoba 
and the North- West Territories, where it now stands probably 
higher in the estimation of millers for its flour-makmff pro- 
perties than any other known variety. While the " Red Fife '' 
has so many points of excellence, it is open to one objection, viz., 
lateness of ripening. This drawback can, of course, be disre- 
garded in wheat-growing districts warmer than the North- West 
Territories. 

The experimental work has been carried out alon^ two dis- 
tinct lines. In the first place, foreign varieties of wheat have 
been imported, and grown for several years at all the experi- 
mental farms, the *time of ripening and weight of crop in each 
case being carefully compared with those of ** Red Fife.'' The 
wheats tested came from all the chief wheat-growing countriee 
of the world; some were obtained from the colder districts of 
Northern Russia and other parts of north Europe, some from 
different altitudes in the Himalayas, and others from the 
United States, Australia, and Japan. 

The results of the experiments showed that, on the whole, 
the Russian and Indian wheats ripened earlier than . the 
Canadian " Red Fife." On the other hand, their quality was often 
inferior, and the crops raised were frequently so small, that, 
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from a financial point of view, the cultivation of these varieties 
was impossible. The most satisfactory grain was the Ladoga, 
from Northern Eussia. It ripened fully a week earlier than 
the "Red Fife," and gave a fairly heavy crop; the chief 
objection was the slightly yellow colour of the flour. 
The wheats from the United States, Australia, and other 
sources proved to be as late as, or even later than, the " Eed 
Fife," and were of inferior quality. 

The net result of the first series of experiments is therefore, 
that, up to the present, it has been impossible to find a foreign 
earlier ripening wheat which possesses, when grown in Canada, 
the productiveness and high quality of "Eed Fife." 

The second method by which the desired end has been 
sought, is the cross-breeding of wheats with the object of 
combining the good qualities of two or more varieties. The 
experiments were begun in 1888, and since that time several 
hundred new sorts have been produced and tested. A con- 
siderable number of crosses were effected between the " Eussian 
Ladoga " and the *' Eed Fife," and the most promising of the 
progeny were multiplied until plots of considerable size could 
be grown. These latter were subjected to rigid inspection from 
year to year, and the less desirable plants were promptly 
destroyed in order to, keep the number of varieties under trial 
within reasonable bounds. 

Among the most successful of the many new varieties ob- 
tained are those known as " Preston " and " Stanley." The 
"Preston" is a bearded sort, the "Stanley" is beardless. 
Taking the average yield obtained on the plots on all the 
experimental farms for a period of nine years, the " Preston " 
has given a crop of 34 bushels, 41 lbs. per "acre, while the " Eed 
Fife " has yielded 33 bushels, 7 lbs., a difference of 1 bushel, 
34 lbs. per acre in favour of the " Preston." The " Preston " 
has also ripened uniformly earlier, the gain in time averaging 
from four to six days. The " Stanley " is a twin wheat with 
the "Preston," and its origin is one of considerable interest. 
The plants grown from the first cross-bred kernel produced, in 
the following season, heads which were uniformly bearded ; 
but when the seed from the latter was sown some of 
the plants produced bearded heads, and others beardless, the 
two varieties being distinguished as the " Preston " and 
" Stanley " respectively. Subsequently the two varieties were 
bred to type by discarding all the variations arising, until the 
forms became fixed. " Stanley " during a nine years' test has 
given an average crop of 32 bushels, 2 lbs. per acre, which is 
1 bushel, 5 lbs. less than " Eed Fife." In early ripening, 
this variety is about the same as the twin " Preston." 

A wheat much grown in some parts of Manitoba and the 
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North- West Territories is the "White Fife." It affords a Wheat 
slightly larger yield than " Red Fife," but in quality is some- Ezperi- 
what inferior. This wheat was also crossed with the " Russian ments in 
Ladoga," and the best results obtained are known as " Huron " Canada. 
and " Percy." " Huron " is bearded, and during experiments 
extending over nine years, has yielded 4 lb. per acre in excess 
of " Red Fife." Its time of ripening, moreover, is four to five 
days earlier than that of the latter variety. " Percy " yields a 
smaller crop than Red Fife, but also ripens five days earlier. 
Another cross was obtained between an Indian and a Russian 
variety. The former, known as " Gehun," was procured from 
an elevation of 11,000 feet in the Himalayas, and " Onega," the 
Russian variety, was brought from Archangel, one of the most 
northerly wheat-growing districts in Russia. The most valu- 
able of the progeny is the " Early Riga," which, although 
slightly inferior to "Red Fife" in point of productiveness, 
nevertneless ripens no less than nine days before that variety, 
and is one of the earliest ripening wheats known. 

Having thus obtained several promising varieties as the result 
of cross-breeding, the next question considered was the quality 
of the new wheats from the point of view of the miller. To 
gain information on this point, three sets of wheats were put 
up ; each consisted of two samples of " Red Fife " of the best 
quality, and two each of " Preston," " Stanley," and " Percy." 
The two samples of each variety were obtained from different 
parts of the country, viz., Ottawa, Ontario, and Indian Head, 
Jforth-West Territories. The sets were distributed to three 
experts for examination, two being sent to practical millers, 
and the third to the Government chemist. 

The results were very satisfactory. The reports by the experts 
show that in colour, strength, appearance and milling structure 
the two cross-bred wheats, " Percy " and " Stanley " are fully 
equal to " Red Fife." The " Preston " stands equal to " Red 
Fife " in appearance and milling structure, but falls slightly 
below it in point of strength. When put to the test of valuation 
on the London Corn Exchange, " Percy," *' Stanley," and '' Red 
Fife " were quoted as being worth 345. 3c?.. for 496 lbs., and 
** Preston " as worth 34^. Samples of other wheats, including 
" White Fife," " Laurel," and several hybrids, amon^ which 
was the " Early Riga," were also submitted for examination. 
Of these, the " Early Riga " easily took the first place, its quality 
being superior even to that of ** Red Fife." If, in conjunction 
with this fact, the early ripening qualities of this hybrid (nine 
days before " Red Fife ") be taken into account, it will be seen 
that in " Early Riga " the Canadian farmer possesses a wheat 
which promises to be valuable. The report of the chemist 
is also one of considerable interest. It was found that. 
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judging of excellence from the albuminoid and gluten 
content, all the wheats were of the same general character, 
and were, in some particulars, practically identical. Differ- 
ences, however, were found to exist, and the advantage, 
though small, lay with " Percy " Bed Fife " and " Stanley " 
were classed as equal, being closely followed by " Preston." 

Summing up, the value of experimental cross-breeding of 
wheats seems conclusively proved. Within a comparatively 
short time several new varieties have been obtained, which, up 
to the present, have given very favourable results. Such 
varieties are of the greatest value, not only on account of their 
permitting of an extension northwards of the already enormous 
wheat-growing areas of the Colony, but also from tiie point of 
view of the farmer with relatively limited resources. It fre- 
quently happens that such a wheat-grower is under the neces- 
sity of cutting part of his crop before it is quite ripe, in order 
to avoid " shelling " of the wheat before the harvest is com- 
plete. To such a settler the advantage of sowing part of his 
land with an early ripening variety is obvious. 



NOTICES OP SOME RECENT UNOFFICIAL 
PUBLICATIONS. 

(All these hooks have been added to the Imperial Institute Library.) 

A Text-book of Commercial Geography. By C. A. Adams, 
B.A., F.A.G.S. Pp. xvi. + 506. (New York and London : 
1904, D. Appleton & Co.) 

This volume, which is one of the series of Twentieth Century 
Text-books, aims at giving a summary of the salient facts concern- 
ing the commercial geography of the world in a form suitable for 
use by students. The first chapters contain a brief review of 
the various causes which influence trade and determine its direction 
and amount. The eflects of natural conditions, such as climate, 
geographical position, configuration of the land as determining the 
facilities for transport, &c., are noted, and the other economic 
influences which control the development of the resources of a 
country are also stated. 



Digitized by 



Google 



Sept. 29, 1904. j 8UPPLBMBNT TO THE BOAED OP TRADE JOUBHAL. 211 

Bulletin of ^ the Imperial Institute. 

The main portion of the book is devoted to a study ol the NoticaB of 
world's commerce, in which all the principal countries are some recent 
separately treated, and the different factors which have contributed Unofficial 
to place them in their present commercial positions are empha- PubUca- 
sised. Particulars regarding the most important articles of com- tions. 
merce at the present time are given in the section devoted to the 
country in which they are chiefly produced or manufactured. 

As the book is primarily intended for use in the United States, 
the commerce of that country receives the fullest treatment, 
occupying 133 pages, whereas the chapter on the United Kingdom 
only extends to nineteen pages, and those on Germany and IVance 
to fourteen pages each. The volume contains numerous illustra- 
tions and maps, and is provided with an index. 

The Globe Geography Readers, Senior — Our World-wide 
Empire. By Vincent T. Murch6, F.R.G.S. Pp. vi. + 392. 
(London: Macmillan & Co., 1904.) 

This volume is a good example of the modem geographical text 
book. The book is arranged as a " reader," and deals with the 
history, topography and resources of the British Empire in a 
series of short chapters. A noticeable feature is the emphasis 
laid upon the commercial resources, both actual and potential, 
of the different colonies described. Special attention is given to 
India and Africa, the accounts of which occupy nearly two-thirds 
of the book. The African colonies are dealt with at considerable 
length, the rising countries of British Central and East Africa 
receiving a full share of attention. The book is illustrated, many 
of the pictures being examples of colour photography. 

The British Nation. A History. By George M. Wrong, M. A. 
Pp. xxxii. + 616. (New York and London : D. Appleton & Co., 
1903.) 

This work aims at condensing within the limits of a small 
volume the salient features of the history of the British nation up 
to the year 1903. The subject is treated chiefly from the point of 
view of political development, but nevertheless about one-third of 
the volume is devoted to the social life of the nation. A list of 
useful books of reference is given at the end of each chapter. The 
book is provided with illustrations, plans and maps. 

A Manual of Forestry. Vol. II. Practical Sylviculture 
OR Formation and Tending of Woods. By William Schlich, 
CLE., Ph.D. Second Edition, Revised. Pp.xiii. + 331. (London: 
Bradbury, Agnew & Co., Ltd.) 

The present volume is the second edition of the third i)art of 
Schlich's Manual of Forestry. The general arrangement of the 
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Notices of fi^^ edition has been maintained, but an appendix on the distin- 

8ome recent K^^^g botanical characters of British trees has been omitted. 

Unofficial ^^^ ^^' ^® concerned with the practical application of the 

Pnblica- fundamental principles of sylviculture, which were fully dealt with 

' in Parts I. and 11. of the preceding volume, published in 1889. 

tions. rjijj^ j^jjjj ^^ ^^^ author has been to produce a handbook which 

shall be of practical value to the forester, and hence unimportant 

matters of detail and all points of a debatable character have been 

excluded. 

The book is divided into four chapters. The first deals with the 
preliminary work which must be carried out before the formation 
of a wood can be successfully accomplished. Those most fully 
considered are the selection of species for particular requirements 
and the important questions of fencing and reclamation of the 
soil. The account of the fixation of shifting sands and coast dunes 
is of especial interest. 

The actual formation of plantations, and the tending of the 
woods when once successfully formed, are described in some detail 
in Chapters U. and III. An account of the various methods of 
propagation and planting out is given, together with practical 
information in regard to pruning, thinning, and the treatment of 
woods for the production of large timber. 

Chapter IV. is concerned with an account of the best methods of 
cultivation of some twenty trees indigenous to, or thriving in, 
Great Britain. In brief outline, the distribution of the tree, and 
the commercial value of its timber, are considered, followed by 
short notes upon the sylvicultural system most suited to the tree, 
its reproductive power, methods of tending, and other matters of 
importance to the forester. 

Chapters on Papebmaking. Vol. I. By Clayton Beadle. 
Pp. 151. (London: H. H. Grattan, 1904.) 

This book consists of a reprint of ten lectures which were 
prepared by the author in 1902 on behalf of the Battersea Poly- 
technic Institute and which have appeared already in the columns 
of "Paper and Pulp.'' The subjects dealt with include the 
technical examination of fibrous raw materials, bleaching pro- 
cesses, the production of art papers, the influence of water on 
paper and paper-materials, the chemical and physical properties of 
paper, and the causes of its deterioration. 

Official Handbook to the Ceylon Court, St. Louis World's 
Fair, 1904. Pp. li. + 174. (Colombo : G. Skew, 1904.) 

This volume practically forms a handbook to Ceylon, only a few 
of the early pages and the final chapter being occupied with the 
classification of exhibits, the greater part of the book being devoted 
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to the description of geographical features, the government and Notices of 
natural resources of the island. some recent 

A historical introduction by Mr. H. White supplies geographi- Unofficial 
cal and ethnographical information, explains the administration, Publica- 
and includes an account of the important irrigation works which tions. 
when complete will have cost five million rupees. Illustrations 
are reproduced of native types, and a map of Colombo shows the 
extent of the breakwater and other works now in progress. The 
rock temples, dagobas, and religious monuments form the chief 
topics of the chapter on archsBology. Mr. Harward gives a histori- 
cal survey of the progress of education, and contrasts the anti- 
quated, but^till existing Pansala schools with those of more 
modem type. The colleges for higher education are noted. 
Economic matters are introduced by an article on the " Trade with 
the United States," in which Mr. Roles describes the more 
important commercial products, and tabulates the lilt of exports 
and imports to the States for the last three years. Writing about 
agriculture, Mr. J. 0. Willis points out that the prosperity of the 
island has been very greatly dependent upon the plantations, whether 
of coflFee, cinchona, cocoanut, or tea, together with such by-products 
as cocoa, citronella oil, and more recently rubber. The history of 
the pearl fishing industry is reviewed by Mr. Homell, and an 
account of the important mineralogical assets, notably, graphite 
and gem stones is given by Mr. Coomaraswamy, the principal 
officer of the Mineralogical Survey of Ceylon which is now being 
carried out in conjunction with the Scientific and Technical Depart- 
ment of the Imperial Institute. The book contains maps and a 
large number of illustrations. 
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INDIAN AND COLONIAL COLLECTIONS. 



EECENT CHANGES AND ADDITIONS. 

NEW SOUTH WALES COURT. 

EUCALYPTUS OILS. 

(ContiuKsd from page 145.) 

Class 2.— Oils less rich in Eucalyptol. 

Eiicalyptus Baeuerleni, F.v.M. " Brown Gum." 
This species is not important as a commercial source of oil, 

being found only in almost inaccessible places on Sugar-loaf 

Mountain. 
The average yield of oil from the leaves was 0*328 per cent., 

containing 24 per cent, of eucalyptol. 

J?, propinqua^ D. & M. " Grey Gum." 
Occurs in New South Wales and Queensland. The average 
yield of oil was 0-235 per cent. The crude oil is red in colour, 
has a turpentine odour, and does not contain sufficient euca- 
lyptol to render it of commercial value. 

IE. affinis, D. & M. *' Black Box." 
The crude oil is reddish orange-brown in colour, with an 
odour resembling that of the better class oils. The average 
yield was 0*259 per cent. The principal constituent was found 
to be a sesquiterpene. Between 165^ and 183^ C. 39 per cent, 
of the oil distilled, and this fraction contained 29 per cent, of 
eucalyptol. 

E. lactea, E. T. B. " Spotted Gum." 

The average yield gf oil from the leaves of this species was 
0*541 per cent. The crude oil is red in colour, with an un- 
pleasant turpentine odour, and is practically a terpene oil, 
only a very small quantity of eucalyptol being found. 
E. intertexta, R T. B. " Spotted Oum," " Gum," " Red Gum." 

Pinene and eucalyptol are the principal constituents of the 
oil of this species, and owing to the predominance of the former 
it cannot be considered as a good class oil. The average yield 
was 0*395 per cent. 

E. Tnaculata, Hook. " Spotted Gum." 

This species is found along the coast lands of New South 
Wales and Queensland, and is of importance for its timber, 
which is utilised locally and also exported. 

The oil consists mainly of pinene and a sesquiterpene, but 
contains a fair quantity of eucalyptol. 
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Enealyptiui Tl. miarocory^, F.v.M. " Tallow Wood." 

QUfl of New TJiis species, which is well known as the source of a pale- 
South coloured, hard, durable, greasy timber, occurs on the northern 
Wales. coast district of New South W ales and also in Queensland. 

The oil is but slightly coloured, and has an odour of tur- 
pentine. It consists mainly of pinene and eucalyptol. An 
interesting feature shown by this and some other eucalypt oils is 
the increase in percentage of eucalyptol which occurs on keep- 
ing. The average yield of oil from the leaves was 0*51 per cent. 

E, qucdra/aguhia, D. & M. . " Grey Box." 

A species with ^ very limited range, being known at present 
only from about three localities in the State. The average 
yield of oil was 0-684 per cent. The crude oil is of a reddish- 
orange colour, with the odour of the better-class oils, and con^ 
sists almost entirely of dextro-pinene and eucalyptol. 

H. conica, D. & M. " Box." 

The oil from this species contains a large proportion of pinene, 
and 'not enough eucalyptol to be considered a valuable oil. 
The average yield wa» 0'587 per cent. 

K Bosistoana, F.v.M. " Ribbon" or '* Bastard Box." 
The average yield of oil was 0'9'68 per cent. Although 
eucalyptol is present in some quantity, the pil contains too 
great a percentage of pinene to be of high commercial value. 

K teretieorms, Sm. '' Bed Gum," '^ Blue Gum." 

This species occurs in New South Wales, Victoria and 
Queensland. The crude oil is orange-brown in colour, and has 
a marked odour of armadendrol. A sesquiterpene is present 
in large amount, whilst there is but little pinene or eucalyptol. 
The average yield of oil was 0-482 per cejit.: 

B. gfocUis, F.V.M. A " Mallee." 

A shrub or small tree found in New South Wales, South 
Australia, Victoria and Queensland. The oil contains pinene 
and eucalyptol, with the former predominating ; aromadendrol 
is also present. The average yield of oil was 0-901 per cent. 

K viridis, Bu T. B. " Green Malice." 

The yield of oil was high, 1*06 per cent. Terpenes are 
present in abundance, whilst eucaljrptol forms less than 10 
per cent, of the crude oil. 

E. Woollsiana, R. T. B. "Mallee Box." ' 

The timber of this species is very hard,; close grained, heavy 
and durable, and useful for bridge-decking, posts, railway. 
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sleepers, and general building purposes. The oil is rich, in the EnisalyptiiB 
aldehyde aromadendrol, but contains only a small quantity of qq^ ^£ ^^^ 
euealyptol. g^^^ 

E. albens, Miq. ".White Box.'' Wales. 

This tree occurs throughout the Central Division of New 
South Wales and also in Queensland. The pale-coloured, hard, 
durable timber is highly prized for itia durability. The average 
yield of oil is low, 0*101 per cent. ; a fair quantity of euealyptol 
IS present, as also a considerable amount of aromadendral. 

K hemiphhia, P.v.M. " Bcxx." 

This species is the common " Box " of the coast and Dividing 
Range, and is distinct from any of the " Box " trees of the 
interior. It occurs in New South Wales, South Australia, 
fVictoria, and Queensland. The timber is pale-coloured and 
hard, but not of high value. The oil consists largely of pinene, 
euealyptol and aromadendrol. The average yield of oil is 0*554 
per cent. 

K viminalis, Labill. " Manna " or " White Gum." 

This is,' perhaps,' the most widely distributed species df 
eucalyptus in Australia, as well as probably the tallest, frees 
measuring over 300 feet frequently being found. It occurs in 
New South Wales, South Australia, Victoria, and Tasmania. 

The essential oil is very dark coloured, and is composed 
principally of terpenes, together .with euealyptol. Average 
yield of oil 0*354 per cent. 

K ovalifolia, R. T. B. 

The crude oil is of a light orange-brown colour, and possess 
a rank odour. Phellandrene and a sesquiterpene are present 
in considerable quantity, but only a small amount of pinene. 
In the fresh oil euealyptol was detected only with difficulty, but 
after the oil had been kept for eighteen months 10 to 15 per cent, 
of this constituent was found. (Compare E. microcorys.) 

E. angophoroides, R. T. B. " Apple-top Box." 

The average yield of oil was 0*185 per cent. The oil con- 
tains a sesquiterpene, phellandrene, pinene, and euealyptol. 

E. Fletcheri, R. T. B. " Lignum Vitse " or " Box." 

This crude oil is orange-br6wn in colour, and of disagree- 
able odour. Phellandrene is a prominent constituent of the 
oil, which also contains a fairly large amount of a sesquiter- 
pene, a small quantity of pinene, and when freshly distilled less 
than 5 per cent, of euealyptol. 
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AUSTBALIAN SANDARAC RESIN. 

A number of samples of Australian sandarac resin, presented 
by the Technological Museum, Sydney, have been added 
recently to those already exhibited in the New South Wales 
Court. The new specimens are derived from Callitris robusta, 
a plant belonging to the Cypress family of the Coniferae, and 
illustrate the character of the resin in the crude state and 
also after the clearing process, in which verjr dilute alcohol 
is employed. The specimens of sandarac originally in the 
Court are also derived from this species, but the clearing 
agent employed in this case is a weak aqueous solution of 
caustic potash. 

Sandarac of commerce is the resinous exudation of 
Callitris quadrivalvis, and is obtained chiefly from Morocco. 
Occasionally consignments of Australian sandarac resin, known 
in Australia as " pine-gum " or " white pine resin," are now 
placed on the English market, but the supply of this product 
is irregular. 

The resin exudes naturally from the trees as long cylindrical 
tears, but the flow is greatly increased by incising the trunk. 
When fresh it is pale yellow in colour, but slowly darkens, 
when kept, to a red brown. Sandarac is completely soluble in 
alcohol, ether, oil of turpentine and hot linseed oil ; it quickly 
hardens on exposure to the atmosphere, becoming covered with 
a whitish " powder " due to the presence of innumerable minute 
cracks resulting from unequal contraction on drying; the 
" powder " may be removed by washing in very dilute alcohol 
or potash solution. 

Australian sandarac has been the subject of investigation in 
the Scientific and Technical Department of the Imperial Insti- 
tute, and the results show that the Australian product is essen- 
tially similar in chemical composition to that obtained from 
Morocco. In both cases the crude resin consists of a mixture 
of the same resin acids, with an essential oil containing ter- 
penes; the two varieties can only be distinguished by the 
difference in the shape of the tears. 

Sandarac has been employed for the manufacture of paper 
and picture varnishes from the earliest times, and it is still used, 
to some extent, as an ingredient in spirit and similar varnishes 
prepared without the aid of heat. When powdered, it is known 
as " pounce," and in this form is used for preparing the surface 
of parchment for writing. The resin is also sometimes employed 
as incense. 
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LIBRARY.— EECENT ADDITIONS. 

BooJcs and Publications, exclusive of Oovernment Pvhlications, 
presented by Pvhlishers and others to the Library of the Imperial 
Institute since 25th August, 1904. 

Catalogue of Books in the Victoria Public 

Library of West Australia. Part V. ... {Librarian). 

General Sir Henry Drury Harness, K.C.B. Edited by General 

Webber. 
(Royal Engineers* Institute.) 

Proceedings of the Ehodesian Scientific 

Association. Vols. I., 11., III. ... (Secretary). 

Ferguson's Handbook of Ceylon, 1904-05 {Grown Agents for the 

Colonies). 

Nature Teaching By F. Watts and 

W. G. Freeman. 
{W. 0. Freeman.) 
Journal of the Mining Society of Nova 

Scotia.. Vol. VIIL, 1903-04 {Secretary). 

Transactions of the Institution of Naval 

Architects, 1904 ... ... ... {Secretary). 

The Mining Laws of Spain Translated by J. A. 

Jones. 
{The Editor, Mining Journal.) 

Egyptian Mining Law By C. JT. Alford. 

{The Editor, Mining Journal.) 
Records of the Cape Colony, October, 1824 
to February, 1825; February to April, 
1825; April to June, 1825; June to 

August, 1825 By G. M*Call Theal. 

(The Prinie Minister of the Cape Golov/y.) 

Indian Art at Delhi By Sir G. Watt. 

(India Office.) 

Lectures on Iron Founding By T. Turner. 

{Messrs. Griffin & Go.) 
History of Buenos Aires Harbour ... By Luis A. Huergo. 

{Author,) 

Guide to South Africa, 1904-05 A. S. & G. G. Brown. 

{Messrs. Sampson Low, Marston & Go.) 
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Saeent Applied Gteology. Parts 1 and 2 By J, V. Elsden. 

Additionf (GoUiery Quardicm Company.) 

toUbrary. Pamphlet on Hot Springs. 

Pamphlet on High Level Gravels of the 

Cape By E. H. L. Schwarz. 

{Author.) 

Sisal Hemp Culture in Indian Tea Districts By H. Mann. 

(Secreta/ry, Indian Tea Association.) 

Durban : Fifty Years of Municipal History By W. P. M. 

Henderson. 
(Town Clerk of Durban.) 

Calendar of Letter-books of the City of 
London. Letter-book P., circa a.d. 

1337-1352 Edited by Reginald 

R. Sharpe. 
(Town ClerJc of the City of London.) 

Australian Handbooks for 1903 and 1904 (^Messrs. Cordon and 

Gotch). 

Transactions of the New Zealand Institute. 

Vol. XXXVI. 1903 Edited by Sir James 

Hector. 

(^Secretary.) 

Year Book of the Planters' Association of 

Ceylon, 1903-04 (Secretary). 
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I.-REPORTS ON RECENT INVESTIGATIONS. 



The following accounts of investigations have been sum- 
marised from a selection of the reports recently furnished to 
the Indian and Colonial Governments. 

THE EUBBER OF LANDOLPHIA PETERSIANA, 
PROM THE EAST AFRICA PROTECTORATE. 

This sample of rubber, stated to have been prepared from 
LandoPphia petersianay was forwarded to the Imperial Institute 
from the East Africa Protectorate in February, 1904. 

The sample consisted of a single ball of rubber measuring 
about 3^ inches in diameter and weighing 280 grams. The ball 
was dark-coloured throughout, and when cut open was found 
to consist of an inner ball, about 3 inches in diameter, enclosed 
in a cover which could be easily separated. The rubber form- 
ing this outer cover was very sticky, probably owing to the 
changes which had occurred during transit, but the inner ball 
had not been so much affected. The rubber was very porous, 
and contained a considerable quantity of acid liquor ; it was 
soft and rather spongy, but was satisfactory in elasticity and 
tenacity. 

The analysis conducted in the Soipntific and Technical 
Department of the Imperial Institute, furnished the following 
results: — 



Moisture 

Caoutchouc ... 

Resin 

Dirt 

Aflh, included in dirt 
The rubber is therefore of very fair quality, containing 82-5 
per cent, of caoutchouc in the dry material, but the per- 
centage of resin is rather higher than is desirable. In this 
latter respect it compares unfavourably with several sp^oi* 
mens of the rubber of Landolphia Kirhii from the East Airica 
Pnotectorate^ which, on examination at the Imperial Instate, 
weir© found to contain less than 6 per cent, of resin. 



Sample as 


Calculated for 


reoeived. 


dry material. 


Per cent. 


Per cent. 


17-8 


— 


67-7 .. 


82-5 


Ill 


134 


3-4 


4-1 


1-2 


1-5 
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The Rubber A portion of the inner ball was submitted for valuation to 
of Landol- commercial experts, who reported that it would be worth about 
phia 3«. per lb. in the London market at the present time, when Para 

Petersiana rubber is quoted at 4*. IM, per lb. A rather higher priqe, 
from the ^P *^ ^^- ^^' P^^ 1^> would probably have been offered for 
East Africa rubber if it had been better prepared, and free from the 

Frotec- defects which this specimen exhibited, owing to the damage 

sustained during transit. 

No particulars were given regarding the methods employed 
in the preparation of the rubber, but it seems probable that 
these could be improved so as to prevent the inclusion in the 
final product of any of the acid liquid of the latex. In order 
to accomplish this, the freshly coagulated rubber should be 
subjected to pressure and well washed with water until free 
from impurity, after which treatment it should be thoroughly 
dried before being packed. The rubber thus obtained would 
be much superior in appearance and properties to the present 
specimen, and the removal of the liquid would greatly increase 
its stability. 



HYOSCYAMUS MUTICUS FROM INDIA. 

In September, 1896, a sample of Hyoscyamus mutieuSy 
collected in Sindh, was forwarded to the Imperial Institute by 
the Officiating Reporter on Economic Products, who stated 
that the plant is reputed to be more virulent in its medicinal 
action than ordinary henbane (Hyoscyamus niger), and might 
therefore repay chemical investigation. The examination in 
the Scientific and Technical Department of the Imperial In- 
stitute showed that the dried plant, consisting of stems and 
leaves, contained O'l per cent, of hyoscyamine, and that no 
other atropaceous alkaloid was present. On this account the 
hyoscyamine was easily extracted in a pure condition, and it 
was thought that the plant would probably prove to be of com- 
mercial value as a source of this alkaloid. {Imperial Institute 
Bulletin, 1903, Vol. L, p. 175.) 

After the publication of these results, the Imperial Institute 
received specimens of the same plant from Egypt, and it was 
found that these also contained hyoscyamine only, but that a 
much larger amount was present than had been recorded for 
the Indian plant. It became of interest, therefore, to examine 
other samples of the latter in order to ascertain whether thia 
difference in the amount of alkaloid was general or only acci- 
dental. This view was communicated to the Reporter on 
Economic Products, and in compliance with this suggestion 
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two other specimens (Regd. Nos. 16,271 and 20489) were for- Hyoscya- 
warded to the Imperial Institute from India in May, 1902, and m^ig 
in February, 1904. Muticus 

CHEMICAL EXAMINATION OF SAMPLES. from India. 

No. 20,189, — This sample, which had been /collected in the 
Punjab, consisted of the stems and leaves of the plant, together 
with a few ripe fruits from which the seeds had escaped. The 
stems and leaves were separated, and an analysis was made of 
each ; the sample furnished 66 grams of stems and 150 grains 
of leaves. 

Stems, — ^When treated in the manner previously described 
{loc, cit,), the stems yielded 0*36 per cent, of crystalline alkaloid, 
the percentage being expressed on the dry material. By frac- 
tional crystallisation from chloroform and petroleum the 
alkaloid was very readily obtained in the long silky needles 
characteristic of hyoscyamine, so that it was evident that not 
more than mere traces of the other atropaceous alkaloids could 
be present. The identity of the crystalline alkaloid was con- 
firmed by the determination of its melting point and that of its 
aurichloride, 106^ and 159^ respectively, which prove it to be 
hyoscyamine. 

Leaves, — The dry leaves yielded 0-38 per cent, of alkaloid, 
which, as in the preceding case, was easily obtained in a crystal- 
line condition, and was indentified as hyoscyamine. The 
alkaloid melted at 107^ C, and its aurichloride at 158*5^ C. 

No. 16,217, — This sample was obtained from Larkana, and is 
stated to have been collected during the cold season ; it consisted 
of the stems and leaves of the plant, together with a few fruits. 
The whole specimen was much broken, and both stems and 
leaves were ground together for analysis. 

The dry material vielded 0*28 per cent, of alkaloid, which, like 
that from No. 20,189, was obtained in crystalline form and 
identified as hyoscyamine. 

These two samples of Hyoscyamus mvticus from India have 
therefore proved to be richer in hyoscyamine than the 
specimen first examined, but the percentages are fitill 
much lower than those which have been recorded for the 
Egyptian plant. Samples of Hyoscyamus mtUicics from Egypt, 
which have been examined in the Scientific and Technical 
Department of the Imperial Institute, have yielded from 0*6 to 
1*2 jper cent, of hyoscyamine, and similar results have also been 
obtained by other investigators, whereas the richest of the 
Indian specimens. No. 20,189, contained only 0*38 per cent. 

It appears from these analyses that the Indian Hyoscyamnut 
mvticus does not contain so much hyoscyamine as the same plant 
grown in Egypt, and that consequently it could not compete 
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Bjtdtyt^ successfully with the latter as a source of hyoscyamiue or 

miui atropine (the latter alkaloid being easily prepared from 

Mvtlett hyoscyamine). 

ftom India* '^^ Officiating Reporter on EcoBomic Products states, more- 
over, that the plant does not appear to be abundant in any part 
of India, some difficulty having been experienced in collecting 
the small samples forwarded for examination, so that in any 
case commercial supplies of the material could not be obtained 
from India at the present time. The inquiries regarding the 
distribution of Hyoscyamus mviicus in India are, however, being 
continued, and it is possible that the plant may yet be found 
in sufficient quantity to justify further action. 



SEEDS OF DATURA STRAMONIUM FROM INDIA. 

The comparative investigation of Hyoscyamus miUicus from 
India and Egypt, conducted in the Scientific and Technical 
Department of the Imperial Institute, showed that this plant 
contains hyoscyamine without the presence of any other 
atropaceous alkaloid, but that this constituent is present in 
much greater amount in the Egyptian than in the Indian 
variety. A sample of Datura Stramonium grown in Egypt was 
also found to contain hyoscyamine, with only a trace of other 
alkaloid, and it was therefore desired to ascertain whether the 
plant obtained from India would give a similat result, and what 
the relative proportion of alkaloid would be in this case. For 
purposes of comparison a sample of the seeds of Datura 
Stramonium was collected in India and forwarded to the 
Imperial Institute by the Officiating Reporter on Economic 
Products to the Government of India. 

The sample. No. 15,202, was obtained from Bushahr, and 
consisted of 300 grams of the seeds which possessed the usual 
characters. On analysis the air-dried seeds yielded 0*26 per 
cent, of alkaloid, which was easily obtained in the long 
lustrous needles characteristic of hyoscyamine, so that it was 
evident that not more than traces of the other alkaloids could 
be present. The crystalline alkaloid was identified as hyoscya- 
mine. 

This sample of the seeds of Datura Stramonium from India 
therefore resembles that from E^^t in the fact that practically 
the whole of the alkaloid is present as hyoscyamine, but the 
Indian seedB contain a smaller proportion of alkaloid, the per- 
centages being 0*26 and 0*35 respectively. The seeds of the 
Egyptian Datura Stramonium appear, therefore, to be richer in 
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kyoscyamiiie than those of the Indian plant, the resnlts agreeing Seeds of 
in this respect with those found for Hyoseyamtts rmd/kus but as Jhttnra 
only one sample from each country has been examined it is g^ra- 
impossible to say definitely whether the difference is funda- ^^^^^^ 
mental or only accidental. The percentage? of alkaloid re- - India. 
corded for the seeds of Datura Stramonium grown in Europe 
vary from 0*16 to 0*37, but the amount usually present is 
probably represented by the latter figure. The alkaloid in this 
case also consists almost entirely of hyoscyamine. 

The nature of the alkaloid present in the -seeds of Datura 
Stramonium appears, therefore, to be quite constant, whatever 
the country of origin may be, but whereas the Egyptiaii seeds 
were found to contain as much alkaloid as European seeds, the 
sample from India yielded a lower proportion. 



THE UTILISATION OF LIGHT WOODS AS CORK 
SUBSTITUTES. 

1. — ^THE AMBACH WOOD OF THE SUDAN. 

A consignment of this wood was forwarded to the Imperial 
Institute, through the Foreign Office, by the. Sudan Govern- 
ment, in November, 1902, with the request that the possibility 
of its commercial utilisation might be investigated. 

The Ambach reed (Berminiera elaphroxylon), which is stated 
to grow in enormous quantities in the Bahr-el-Ghazal Province 
and along the Upper Nile, produces a wood characterised by 
extreme lightness and buoyancy. At present it is only utilised 
by the natives for making rafts, but it was thought that some 
other commercial use could be found for the material, possibly 
as a substitute for cork. , 

The sample forwarded for examination consisted of a number 
of the cylmdrical stems of the plant, from 5 to 6 inches in 
diameter, and covered with a thin, smooth bark. The wood 
was exceedingly light and soft. 

The specimens were brought to the notice of timber mer- 
chants and experts, amon^ whom the wood appeared to be quite 
unknown, and most of them regarded it as a great curiosity 
on account of its extreme lightness, but thought that it would 
have no commercial value. 

With reference to the suggestion that the wood might serve 
as a substitute for cork, it is improbable that any such use] 
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The would be made of it in this country, though no doubt it could 

Utilisation ^® ®^ utilised locally. A large number of similar light woods 
of Liffht <>oc^r in other countries, but none of them are so satisfactory 
Woods ^^ ^^^^ ^^ impermeability to water and continued buoyancy, 

, and their use is restricted to local requirements. Enquiries 

as CorK YiQ,Ye been made as to the suitability of these light woods for 
SuDstitutes. making life-belts, floats, etc., but the manufacturers have 
reported that they could not be utilised for such purposes. 

The most practicable suggestion which was received regard- 
ing the possiole utilisation of the wood was that it might prove 
suitable for the manufacture of wood-pulp, provided the cost 
was not too great. On account of the lightness and looseness 
of texture of the ambach wood it was thought that the 
mechanical treatment necessary with harder woods used for 
the purpose could be dispensed with, and the pulp prepared 
direct from the stems after removal of the bark. It was recog- 
nised, however, that even if the ambach wood proved suitable 
for pulp manufacture, the cost of transporting such a light, 
bulky material from the Sudan might be so heavy that competi- 
tion with the other woo^ds now used for the purpose would be 
rendered almost impossible, but it was thought that if the 
wood were freed from the bark and compressed into bales by an 
ordinary cotton-press before shipment, the freight could be 
materially reduced. The experts suggested that if this diffi- 
culty regarding the cost of transport could be overcome it would 
be advisable to forward a consignment of about 10 cwt. of the 
wood in order that practical trials of its suitability for pulp 
manufacture could be made. 

As a result of these preliminary enquiries 10 cwt. of ambach 
wood were forwarded to the Imperial Institute through the 
Foreign Office, but in the accompanying letter it was stated 
that at the existing rates of transport in Egypt and the Sudan 
the cost of forwarding large consignments of the wood to 
England would be almost prohibitive, but that it might be 
found practicable to float the wood down the river, at the 
period of high Nile, for the greater part of the distance. 

Upon the receipt of this consignment arrangements were at 
once made for the commercial trials. A sample, of the wood 
was first submitted to a firm of pulp manufacturers using the 
" sulphite " process, but the results of their experiments were 
not very satisfactory. They reported that the fibre obtained 
by the sulphite process was short, brittle, very dark coloured, 
and difficult to bleach, but stated that possibly a better result 
might be obtained by the " soda " process. 

Arrangements were therefore made to have the wood treated 
by the latter method, but in this case also the bleaching of the 
product proved to be a very troublesome matter. The firm 
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who made the experiments reported that they considered the j^^ 
pulp yielded by ambach wood unsuitable for fme papers owing xjtilisation 
to the difficulty experienced in obtaining it of good colour, and ^ iiieht 
in their opinion the only means of utilising it would be for the ^ 

manufacture of coarse brown paper, where no bleaching would ®^ * 
be required. The price obtainable for ambach wood for the *^ ^'^ 
preparation of brown pulp would be very low, however, and Substitutes, 
would probably be insufficient to cover the cost of transport. 
It appears, therefore, to be certain that ambach wood could 
not be utilised successfully for the manufacture of wood pulp 
in this country or in Europe. 

Samples of the ambach wood have been supplied to several 
timber merchants and brokers, who have exhibited the speci- 
mens in their sale-rooms, but up to the present no commercial , 
enquiries have been received. 

fiuring the course of the enquiry it was suggested by one of 
the timlSr experts consulted, tnat the ambach wood, although 
of no commercial value itself, might nevertheless prove useful 
in the transportation of some of the heavy timbers of the 
Sudan. In many countries where heavy timbers have to be 
transported by water it is customary to fasten them to lighter 
woods, the buoyancy of which enables them to be rafted down 
the rivers. It might perhaps be possible to utilise the ambach 
wood in a similar manner for exporting some of the heavy 
timbers which occur in the forests of the Bahr^el-Ghazal, and 
which could probably be floated down the river in this manner 
at the period of high Nile. 

Although all attempts to utilise this remarkable wood have 
been unsuccessful so far, it is intended to take advantage of 
any other opportunities that may present themselves to bring 
it under the notice of manufacturers and others who may 
possibly be able to find some use for the material. 

2. "AWOU" AND "AFE" ROOTS FROM LAGOS. 

Specimens of these two roots, the wood of which, like that 
of the ambach tree, is characterised by extreme lightness and 
softness, were forwarded to the Imperial Institute by the 
Government of Lagos for the purpose of ascertaining their 
suitability for use as substitutes for cork. No particulars were 
supplied at the time regarding the origin of the roots or the 
uses to which they have been applied in the Colony, but from 
information subsequently received it appears that the trees 
which furnish these roots are very abundant throughout the 
Colony, growing either in* swampy or sandy soil, and that the 
roots are merely dug up and used without any preparation. They 
serve principally as floats for fishing nets and other similar 
purposes, and it is stated that they do not become sodden in the 
water. Owing to the lightness and compressibility of the 
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wioods it was thought that they could probably be utilised as 
substitutes for cork in this country. 

The woods have been carefully examined in the Scientific 
and Technical Department of the Imperial Institute, and in 
addition, have been submitted to a number of technical ex- 
perts and manufacturers likely to be interested in such 
materials. 

The "Awou " roots consisted of large flattened pieces, which 
were roughly elliptical or wedge-shaped in transverse section, 
with a longer diameter up to 6 inches. The wood was a light 
yellowish colour, very light, soft, and easily compressible, and 
was covered with a thin buff-coloured bark. 

The " Afe '' roots were smaller than the above^ more cylin- 
drical in shape, and had a dark brown bark. The wood was 
darker in colour than that of the " Awou '' roots, but in general 
characters and properties the two were very similar. 

The woods had approximately the same specific gravity as 
that of an average piece of cork which was taken for com- 
parison, the "Awou" wood being a little heavier and the 
" Afe " wood a little lighter, than tiie cork. The possibility of 
utilising the woods as cork substitutes would depend, however, 
upon their impermeability to water, and some comparative 
experiments made to test this point did not give very en- 
couraging results. 

Pieces of '' Awou ^' and " Afe " wood, from which the bark 
had been removed, were found to have gained 89 ^nd 154 per 
cent, in weight respectively after complete immersion in water 
for 24 hours, whereas the weight of a similar piece of cork had 
only increased 15*4 per cent, under the same treatment. After 
immersion for ten days the two woods had absorbed over three 
times their weight of water, and floated with about five-sixths 
of their volume submerged, whilst the cork had only absorbed 
a little over half its weight of water and retained a much! 
greater buoyancy than the woods. 

In these experiments the water had free access to the wood on 
all sides, and it was thought that perhaps better results would 
be obtained if pieces of the roots covered with bark were em- 
ployed, in which case absorption would chiefly occur at the 
ends. Pieces of both roots were therefore cut without re- 
moving the bark, and, after attaching light weights, these 
were allowed to float on water in order to test their behaviour. 
The results of these trials were rather contradictory, however, 
as certain pieces of both roots did not readily absorb water, 
and retained their buoyancy under these conditions for con- 
siderable periods, whereas others speedily became waterlogged 
and almost completely submerged. 

It was evident from these results that the woods are much 
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more permeable to water t£an cork> and they would, there* The 
fore, be much less suitable for many of the purposes for which XJtilisatioiL 
the latter is employed, on account of its continued buoyancy, ofLi^ht 
such as in the manufacture of floats and life-belts. Samples -m-QQ^g 
of the woods were submitted to makers of these articles^ bat ^ , 
they r^ppi:ted that the material would be quite useless for such ^^^^j^ 
purposes. The ready permeability of the woods by liquids Su!»titatM. 
would also prevent their general utilisation as stoppers for 
bottles. Pieces of the woods, after being roughly rounded, can 
be easily compressed into the neck of a bottle to form a tight- 
fitting stopper, but if the bottle were inverted or placed upon 
its side the stopper would become sodden, and allow the con- 
tents to leak slowly. 

The woods might possibly be used locally as substitutes for 
cork stoppers, as similar light and soft woods are employed in 
Jamaica and elsewhere, but it is quite certain that with an 
abundant supply of cork no such use would be made of them 
in this country. A large number of soft, light woods, the so- 
called " cork woods," which possess characters very similar to 
these " Awou " and " Afe " roots, are known to occur in many 
countries, but so far as is known it has not been found possible 
to utilise these commercially, and they only serve for local use. 
The very heavy freight which would have to be paid upon such 
products, owing to their extreme bulkiness, is an important 
factor which would require to be considered in any attempts 
to find an export market for these Lagos roots. 

Enquiries have also been made regarding the possibility of 
utilising the *^ Awou " and " Afe " woods for the manufacture 
of wood pulp for paper making, but, as in the case of ambaoh 
wood, the reports were unfavourable, as they were found 
to be unsuitable for the preparation of anything beyond a 
brown wood pulp for coarse paper. 



THE COMMERCIAL UTILISATION OF CORUNDUM, 
PROM PERAK, FEDERATED MALAY STATES. 

A specimen of grey-blue corundum, weighing about 3 oz., 
was forwarded to the Imperial Institute by Mr. Leonard 
Wray, Curator of the Perak Museum, in November, 
1903. He stated that this material had been collected near 
Ipohe, in the Kinta District, where the mineral occurs in more 
or less waterworn lumps in the drift which is worked for tin* 
At present no use is made of the corundum, but it was thought 
that if it proved to be of marketable value considerable quanti- 
ties could be procured. Mr. Cecil Wray, the Resident Magis- 
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^e trate of Kinta, had also collected a large quantity of the same 

Commercial ^ii^^ral at Kohan Sung^i Kaiadi. 

Utilisation Subsequently Mr. Leonard Wray forwarded to the Imperial 

- Institute a larger sample weighing nearly 5 lb., which he had 

collected at Pulai Sungei Eaia, also in the Kinta District. He 

f.?^^"p V ®^ted that the mineral occurs in quantity at or near Pulai, and^ 

p T r^' *^* ^^^® ^omIA probably be no difficulty in getting from 10 

Federated ^ 20 tons per month, judging from the amount he saw in th© 

Malay mines. 

States. These two samples, the colour of which varies from pale blue 

to bluish grey, are exactly similar in characters. No well- 
developed crystals are visible to the naked eye, the mineral 
occurring in compact, finely granular masses, which appear to 
be made up of microscopic crystals. Most of the pieces are 
more or less rounded by water action, though the exact manner 
in which this was brought about is not apparent. 

The mineral is rather harder than some well crystallised 
corundum from Ceylon, which was available for comparison. 
Its specific gravity varies from 3-75 to 3*90 according to the 
degree of compactness of its texture. The higher figure is 
exceeded bv few specimens of corundum, except ruby and 
sapphire, which reach 4-06. 

An analysis made in the Scientific and Technical Department 
of the Imperial Institute gave the following results : — 



Silica 


... SiOg ... 


0-15 per cent. 


Alamina 


.. A1,0, ... 


9710 „ 


Lime ... 


... CaO ... 


0-50 „ 


Magnesia 


... MgO/ ... 


trace 


Combined water 


... HjO ... 


2-41 „ 



The percentage of alumina is greater than in any sample of 
corundum which has been analysed except ruby and sapphire. 
The amount of water is rather high. 

COMMERCIAL VALUATION. 

Corundum is used mainly for abrasive purposes, in the same 
manner as emery. The finer qualities are also employed in 
place of gemstones in the movements of clocks and watches. 
It has been proposed to utilise it as a source of metallic alu- 
minium, but at present other less refractory and cheaper 
compounds of the metal are preferred for this purpose. 

In determining the value of corundum for abrasive pur- 
poses, whether it be employed as a loose powder or embedded 
in cement in the form of discs, a trial on a lai^e scale is 
necess-ary. In no other way can it be ascertained if the 
material satisfies industrial requirements, as not only hardness, 
but toughness, is important. The liability of some varieties to 
split into thin plates along the pseudo-cleavage which follows 
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certain planes of decomposition is very objectionable, as instead The 

of irregular points and edges, which are effective for grinding Commercial 

purposes, flat surfaces are produced. Utilisatioii 

This characteristic seriously diminishes the value of most ^ 
Indian corundum, which was formerly exported in considerable 
amount to Europe, but is now unable to compete with the exten- Conmaiim, 
sive deposits of the mineral which have been developed in the fromPerak, 
United States and Canada, and the artificial products " carbor- Federated 
undum " and " alurundum." Corundum is now mined in Malay 
India mainly for local use and for export to China, only a small States, 
quantity being sent to Europe or America. On the other hand, 
the granular structure of the corundum from Perak seems 
calculated to increase its value for abrasive purposes. 

The material from Kinta was sent to a commercial expert 
in corundum, for opinion as to its value. He stated that the 
material would be of value for abrasive work, and that it might 
be worth from £15 to £25 a ton for such purposes. If it would 
take a high polish it could be used for the movements of clocks 
and watches, and might be sold at a higher price. Actual trial 
on a commercial scale was, however, necessary. 

In June, 1904, a further sample of corundum, weighinff 
32 lb., was received from Mr. Alma Baker, of Bala Gojal, 
Perak. This is in large .lumps, some weighing as much as 
8 lb., and is in all respects similar to the previous samples. 

There seems every reason to believe that if this corundum 
can be obtained in the amounts which Mr. Leonard Wray 
believes to be the case, it could be sold either for abrasive pur- 
poses or for use in the movements of timepieces at remunerative 
prices, but in order that its capabilities may be properly deter- 
mined by trial on a large scale, a consignment of not less than 
3 or 4 cwt. would be necessary in order to determine its precise 
commercial value as an abrasive agent, together with a smaller 
amount, say 7 lb., of the clearest and most compact material 
for trial in the manufacture of watches and clocks. 

If, therefore, it is considered advisable to proceed further 
with this enquiry, the Imperial Institute will be glad to be 
informed whether these larger consignments can be supplied, 
in which case arrangements will be made with experts to carry 
out practical trials on the lines indicated above. 
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GEAPHITE FEOM THE CHATISGARH DISTRICT OF 
THE CENTRAL PROVINCES OF INDIA. 

These specimens of graphite were forwarded to the Imperial 
Institute for examination and valuation by the Reporter on 
Economic Products to the Government of India, in January, 
1904. 

The occurrence of graphite in the neighbouring Kalahandi 
State was described in 1902 by Professor T. L. Walker, formerly 
of the Geological Survey of India, in a memoir on the geology 
of the State (Memoirs of the Geological Survey of India, vol. 
xxiii., part 3). It occurs there in connection with a series of 
earnet-sillimannite rocks, which have received the name of 
Khondalites, or more correctly, Kandhalites. These overlie the 
granitoid gneiss, and form the greater portion of the hilly region 
of the State. At the surface they are frequently decomposed to a 
lateritic clay. The graphite is widely distributed in small flakes 
and occasionally found in greater amount in veins and pockets. 

At Koladi-Ghat veins from 1 to 2 ft. in diameter in clay are 
met with, while at Densurgi there are bands, composed of 
calcite and graphite, running north-west and south-east, parallel 
to the primary strike of the gnjciss. These bands are supposed 
by Professor Walker to result from the decomposition of a 
graphitic gneiss. 

A sample of graphite from the Kalahandi State was for- 
warded to the Imperial Institute in 1901, and was examined 
in the Scientific and Technical Department. Afterwards it was 
submitted to technical trials by experts, who reported that 
although it was almost entirely deficient in flake, and produced 
a very dead powder, it might be used to a limited extent for 
the purpose for which the commonest Ceylon dust plumbago 
was employed, but its value would not be more than 3Z. to il. 
per ton delivered in barrels in London (Technical Reports and 
Scientific Papers published by the Imperial Institute, 1903, 
p. 43). 

The Patna State lies immediately to the north-east of Cala^ 

' handi, and here also the hilly country appears to be formed of 

garnetiferous gneiss, whilst as early as 1877 the occurrence of 

fraphite was noted at Daramgarh, near the river Barabailat 
Foi, and at Domaipali (Ball, Records of the Geological Survey 
of India, vol. x., p. 183). 

The following are the particulars of the samples from the 
Patna State now under consideration : — 

No, 20,560.- — Surface pickings, Dharapgarh mine. Dharap- 
garh is probably the same locality as that formerly written 
Daramgarh. The sample consists of schistose graphite with 
veins and lenticles of quartz, felspar and calcite. These im- 
purities were eliminated in sampling for analysis. 
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No, 20,560-1, — ^Lower level Dharapgarh mine. Similar to 
No. 20,560, but containing rather less visible impurity. 
' No, 20,561, — Surface pickings, Mama mine (about two miles 
west of the town of Patna). Graphite less markedly schistose, 
with yellow specks of decomposed biotite and other ferruginous 
material. 

No, 20,561-1, — ^Lower level. Mama mine. Similar to No. 
20,561. 

No, 20,562. — Surface pickings from Dundel mine. Schistose 
graphite with pale yellow decomposed mica and other decom- 
position products. 

No, 20,562-1, — Lower level, Dundel mine. Schistose gra- 
phite with greenish-white and yellow decomposition products. 

These samples were analysed, with the following results, the 
analysis of the specimen from Kalahandi State being added for 
comparison: — 





No. 


No. 


No. 


No. 


No. 


No. 


Specimen 
from 




20560 


20560-1 


20561 


20561-1 


20562 


20562-1 


Kalahandi 
State. 


Sulphur 


trace 


— 


— 


— 


— 




— 


Volatile matter 


0-38 


0-89 


2-61 


2-08 


2-15 


3-58 


3-89 


Moisture 


0-38 


0-42 


0-79 


0-14 


0-23 


1-23 


1-12 


Carbon dioxide 


10-60 


1214 


— 


— 


— 


— 


— 


Fixed carbon (by 


40 95 


37-00* 


79-91 


69-67 


63-70 


64-73 


63-12 


difference) 
Ash 


47-69 


49-55 


16-69 


28-11 


33-87 


40-47 


31-87 


Colour and nature of 
ash 


light 
brown 


light 
brown 


dark 
brown 


light 
brown 


light 
brown 


light 

brown 


SUica, 

alumina, 

lime, ferric 

oxide. 



OrapMte 
from the 
Ghatis- 
garh 

District of 
the Central 
Provinces 
of India. 



The specimens were then forwarded to an expert for report 
as to their commercial value. He stated that they had not the 
binding quality which is essential in ^graphite employed for the 
manufacture of crucibles. Graphite which was wanting in this 
characteristic might, however, if it contained a very high per- 
centage of carbon, be used in making crucibles which were only 
subjected to one heating and were then ground up and re- 
moulded. 

No. 20,561, which conltained 79-91 per cent, of carbon, 
was not sufficiently pure for this purpose, and would only b© 
worth about IO5. per cwt., being, like the higher grades ol 
Bohemian " black-lead," only available for polishing stoves and 
similar purposes. The sample No. 20,561-1 was unequal in 
character, but some pieces were as good in quality as any- 
thing in sample No. 20,561. 
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Orapliite 
from the 
Chatis- 

gBXh 

District of 
the Central 
Provinces 
of India. 



The remaining specimens were, it was stated, of little value. 
The same samples were subsequently submitted to a firm of 
crucible makers for technical trial, who stated that they pos- 
sessed little or no commercial value in their present form for 
their purpose, and would require much more thorough dressing 
and cleaning to render them saleable. It was difficult to say 
what value they would then have, but judging from appear- 
ance, samples Nos. 20,561 and 20,561-1 might possibly pay to 
treat, though the value of the cleaned product would not be 
high. In the others the graphite was so closely intermixed 
with rock and other impurity that the cost of cleaning would 
be prohibitive. They further stated that the supply of gra- 
phites containing less than 85 per cent, of carbon was very 
much in excess of the demand, and they consequently com- 
manded but a very low price. 

It seems clear that these graphite deposits can only be 
worked at a profit by separating and cleaning them on 'the 
spot, and shipping only higher grade material to Europe. 

Near Passau, in Bavaria, similar material has been treated 
in the following manner: — 

After being carefully hand picked, the crude graphite was 
ground up in a horizontal mill, of the ordinary grist or buhr 
stone type, when the graphite formed small scales, while the 
impurities were reduced to fine powder. The graphite was then 
separated by bolting silk or by an air-blast. When the im- 
purities were harder the ore was pulverised by stamps or edge- 
stone mills, which have a combined grinding and rolling action. 
The best material available in these mines contained only 
53*8 per cent, of graphite, while the best concentrates had aa 
much as 89*2 per cent. 

The chief impurity in the Bavarian graphite was mica, which 
does little harm. There was considerable loss in the tailings, 
but that is immaterial if the supply of crude ore is sufficiently 
large. 

In most cases, however, it is necessary to resort to wet 
methods of separation. The ore is ground up fine with water 
and is then passed through a number of settling tanks ; some- 
times as many as 18 are used. The impurities settle in the first 
few tanks, and the graphite, in gradually improving grade, in 
the others. The slime is subsequently pumped into large 
presses under a pressure of several atmospheres. The cakes 
produced are then dried and crushed for the market. 

The process of separation by the wet method is facilitated 
if the crushed material is first dried by heat, so that the par- 
ticles float more easily on water. This result is obtained still 
more effectually if the finely divided graphite is, after being 
dried, exposed to the vapour of petroleum, which it rapidly 
absorbs. 
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n.— GENERAL NOTICES RESPECTINa ECONOMIC PEODUCTS 
AND THEIE DEVELOPMENT. 

COTTON CULTIVATION IN EGYPT. 

The cultivation of cotton in Egypt, altHough. dating from 
very early times, was not undertaken as a regular industry until 
about the year 1820, at which date perennial irrigation was 
introduced into the Delta of the Nile. The cultivation gradu- 
ally increased, and received a great stimulus fi*om the deficiency 
produced by the American Civil War. After the conclusion of 
the war the progress of the industry in Egypt still continued, 
although in many other countries the cultivation rapidly de- 
clined. Recent improvements in irrigation and drainage have 
increased the opportunities for cotton growing, and the area 
under cultivation appears still to be extending. It is estimated 
that at the present time no less than one-half of the land in 
the Delta is devoted to this crop. The total cotton area of 
Egypt now amounts to between 1,500,000 and 1,T50,000 acres, 
of which about 90 per cent, is in the Delta. The success of 
cotton culture in Egypt is so striking that it is worth while to 
call the attention of those concerned in cotton cultivation on 
British soil to the circumstances connected with the develop- 
ment of the Egyptian industry. 

Egyptian cotton possesses certain characteristics which 
render it particularly valuable in certain branches of the 
textile industry. The fibre is fine, and varies in length from 
one to one and a-half inches ; it is generally more lustrous, 
and " mercerises'' better than American " upland '' cotton, and 
commands a higher price, but is not so long, fine and valuable 
as the " Sea Island " variety. 

In connection with the Egyptian cotton industry, two books 
which have been published recently are of great importance. 
One of these works is a report by M. Henri Lecomte (1) to the 
Governor of Senegal, on the results of a mission to Egypt, and 
treats of the cultivation, preparation and exportation of 
Egyptian cotton. The other is entitled "Notes on Egyptian 
Agriculture," by George P. Foaden (2), Secretary of the Khe- 
divial Agricultural Society, Cairo, and includes an account of 
cotton growing on Egyptian soil. 

1. Le Cot on en Egypte. By Henri Lecomte, Pp, 162, with illustrations, 

(Paris : Augustin Challamel, 1905.) 

2. Notes on Egyptian Agriculture, By George P, Foaden, B.S^. Pp. 61, with 

illustrations. United States Department of Agriculture. Bureau of Plant 
Industry— Bulletin No. 62. (Washington, 1904.) 
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CrOtton Climate. 

Cnltivatioii The chief characteristic of the Egyptian climate is the 
in Egypt scarcity of rain, the rainfall in average years only amounting 
to 1'5 inches at Cairo and 7*8 inches at Alexandria. From. 
April, the month in which the cotton is planted, until Novem- 
ber, when the last crops are-ffatiiered, little or no rain falls, the 
chief rains being experienced between November and March. 

The mean annual temperature in the Delta varies from 69*1^ 
F. at Alexandria to 70-3^ F. at Cairo. Further up the river, 
at Assouan, it reaches 80^ F. The extremes of temperature 
observed at Alexandria are 454^ F. as a minimum and 99-3^ F. 
as a maximum. At Cairo, as would be expected from its 
greater distance from the sea, the range is wider, the extremes 
being 36-5o and 109-2O Fah. 

It is evident from these meteorological data that the climate 
of Eerypt is very favourable to the growth of the cotton plant. 
The deficiency in the supply of rain to the plant is compensated 
by the water obtained from the Nile by the elaborate system of 
irrigation which has been established. 

For agricultural purposes the year is divided int:o three 
seasons, known as winter, summer and Nili, the last being the 
season in which the Nile overflows its banks. The different 
climatic conditions prevailing at these seasons enable a variety 
of products to be grown, and, in virtue of the comparatively 
high temperature and the ample supply of water, two or three 
crops are obtainable from the same land every year. 

Soil. 

The arable soils of Egypt consist almost entirely of alluvial 
deposits, but since the conditions prevailing at their formation 
were not always the same the soil does not everywhere present 
the same physical properties and chemical composition, and the 
nature of the deposit varies with the depth. Recent borings at 
different localities have shown that the thickness of the deposits 
varies from about 36 to 110 feet. 

In Upper Egypt, the ancient bed of the river constitutes what 
is known as the Nile Valley. The river hei^e, in times of flood, 
extends over the land on each side and deposits its alluvium ; 
it afterwards contracts and occupies a comparatively small 
channel. In this way the arable land of the Nile Valley has 
been won from the desert. 

The Delta, on the other hand, has been won from the sea by. 
the rapid deposition caused by the mingling of the river with 
the salt water. A difference has consequently arisen in the 
nature of the soil of the two regions. In the Nile Valley, the 
deposition of the alluvium has been effected by gravitation 
alone, and the soil is therefore not so rich in clay as is that of 
the Delta, where the salt of the sea has caused a more rapid 
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{precipitation of the argillaceous matter, and has also, made the Cotton 
and more saline. CnltiTatioii 

The typical soil 6f the Delta is a heavy, black clay, which is in Egypt. 
difficult to workj; but is fertile, and well adapted to cotton 
cultivation. In those districts which yield the best cotton the 
soil consists of a mixture of clay and sand, which is always 
accompanied by a large proportion of vegetable matter due to 
the growing of clover for fodder. The soils of other localities 
vary from a sandy loam to almost pure sand. 

Few chemical analyses of Egyptian cotton soils have been 
made, and it is inadvisable, therefore, to givQ any figures to 
represent their general composition. It appears that, on the 
whole, the soil is more deficient in nitrogen than in any other 
constituent, and the application of nitrogenous manures is 
usually found to exert a beneficial efiect on the growth of the 
cotton plant in Egypt. Some analyses of typical cotton soils 
of Egypt, which were made by i)r. Mackenzie, Director of the 
School of Agriculture at G-hizeh, appear to indicate that 
Egyptian soils which are rich in lime are relatively poor in 
iron and alumina, but contain a large proportion of magnesia. 

iVabieties of Cotton. 
Cotton plants have . been grown in Egypt from time im- 
memorial, but previous to the year 1820 there was no systematic 
cultivation. About this time a variety of cotton was intro- 
duced into the Delta from the Sudan, and was grown for many 
years under the name of " Jumel.'* " Sea Island " and Peru- 
vian cotton also are said to have been introduced into Egypt 
at an early date. In course of time from these Tarious forms 
the " Ashmouni ^' cotton plant was evolved, which is the oldest 
of the varieties now cultivated in Egypt* The principal 
varieties grown t\i thepresent time are ** Ashmouni," *' Mita- 
fifi,'' ** AlStssi," and ^* Tannovitch." In addition to these there 
are a number of forms of less importance. 

^' AshmounV — This variety, though at first grown in the 
Delta, is now cultivated almost exclusively in certain districts' 
of Upper Egypt. The average yield of unginned cotton from 
this plant amounts to about 1,300 lb. per acre. On ginning, a 
comparatively small proportion of fibre is obtained, amounting 
to only 30 per cent, of the seed cotton. "Ashmouni^* cotton 
is of a brownish colour, but not so dark as " Mitafifi " ; it is 
less valuable than the latter, and does not yield such fine 
qualities of lint. 

''Mitafifi." — ^The "Mitafifi" variety is the most important 
cotton of Egypt. The seeds of this plant are black, and bear 
small green tiifts at their ends. The fibre is fine, very strong, 
from lr3 to 1*4 inches long and of a reddish-brown colour. It 
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CotUm is said that the colour is affected considerably by salt, the 

Cnltivation cotton plants grown on the more saline soils furnishing the 

in Egypt; darkest coloured cotton. " Mitafifi " cotton gives a higher 

average yield than any other variety, yielding, on average 

soils, from 500 to 600 lb. of lint per acre. The cotton is 

fathered easily, and on ginning, gives a good proportion (33- 
5 per cent.) of lint. Another advantage possessed by " Mita- 
fifi ' is that the plant is less affected by climatic variations than 
, many of the other varieties. 

^^ Ahassi" — This variety is of comparatively recent intro- 
duction, and was obtained by selection from " Zafiiri," which, 
in turn, was obtained from " Mitafifi." The plant is very 
hardy and able to withstand drought and other adverse cli- 
matic conditions. The fibre is white^ and in this respect 
differs from that of all the other varieties cultivated in Egypt 
at the present time. The cotton is fine, silky, 1-2-1 4 in. 
lon^, and of good strength ; it is not so strong, however, as 
" Mitafifi " cotton, and is more difficult to gin. 

" Yannovitch,'* — This cotton is supposed to have originated 
by hybridisation from " Mitafifi " and " Gallini." It has been 
cultivated for about seven years, and the best qualities are 
grown on the salt soils of the northern part of the Delta. The 
fibre is very strong, 1*4-1 -6 in. long, and is the finest and most 
silky of all the Egyptian cottons. A great disadvantage 
attaching to the cultivation of this variety is that the bolls fall 
to the ground as soon as they are ripe, and require to be 
constantly collected. 

" Gallini," — ^This variety oloselv resembles " Sea Island " 
cotton. The plant grows well on salt lands, but quickly suffers 
from lack of water, and is late in ripening. Owing to these 
peculiarities, and also to the fact that the cotton presents 
certain difficulties in ginning, due to its length and fineness, 
the cultivation of this variety has gradually declined. 

" Sea Island,"~The cultivation of the true " Sea Island " 
cotton in Egypt has been abandoned almost completely on 
account of the same causes which led to the decline of the 
"Gallini" variety. 

There are a number of varieties of less importance grown in 
Egypt, among* which mav be mentioned " Zafiri," " Hamouli," 
" Bamia," " Hariri," " Psikha," and " Maskas." None of these 
forms is cultivated to any great extent. 

All these Egyptian cottons, with the possible exception of 
"Bamia," are considered to be varieties of Gossypium larha- 
dense. 

Reference must be made to the so-called " Hindi '* cotton of 
Egypt, which is said to be the old native variety supposed to 
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have been derived from Gossypium herhaceum. The seed of 
most Egyptian cotton used for sowing appears to be accom- 
panied by a small proportion of the seeds of this variety, and, 
in consequence, the resulting crops are of poorer quality. The 
" Hindi " plant can be distmguished readily by the fact that 
the boll opens in four or sometimes five valves instead of three. 
The fibre is about 1 in. in length, and is comparatively coarse 
and of inferior quality. 

Seed selection. 

The quality of the seed employed for sowing has received 
attention in the past from only a small proportion of Egyptian 
cotton growers. As in India, the custom of ginning cotton in 
central factories, where little or no effort is made to keep 
different varieties of seed apart, has resulted in the distribution 
of seed of a mixed nature to the cultivators who depend on the 
merchant for their supplies. Moreover, as has been pointed 
out already, the seed commonly contains a certain proportion 
of " Hindi " seed, which greatly detracts from its value. 

The subject is now engaging the attention of the Khedivial 
Agricultural Society, who are furnishing cotton growers with 
specially selected seed at cost price, payment for which is made 
to the Government agents in the course of the collection of the 
ordinary taxes. 

Ctjltivatxon. 

It was formerly the custom in Egypt to leave the cotton 
plants in the ground for several years, but this system of culti- 
vation has now been replaced almost entirely by the practice 
of sowing the plant anew every year. The former method had 
the advantage that it demanded less labour and that the bolls 
ripened more quickly ; the chief reason for its abandonment 
was that it precluded the possibility of obtaining several 
different crops in the same year. 

The repeated cultivation of the same plant on any partioular 
land would ultimately cause the soil to be exhausted of certain 
constituents to the detriment of the crop. For this and other 
reasons, a rotation of crops is practised. The system now most 
commonly adopted is a two-year rotation of the following 
character : — 



Year. 


Winter. 




NiU. 


Fimt year 

Siecondyear 


Clover 
Beans or wheat 


Ck>tton 


Com or fallow 



Cotton 
Cultivatioa 
in Egypt. 



Usually the cotton is preceded by clover, but sometimes by 
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Ootton maize. In the btter cose tke Idnd is left fallow during th^e 

Ciiltivation winter, that i8,.hetween the cutting of the maize crop and the 
in Egypt pl^^i^g of the cotton. 

In order to prepare the land for sowing, it is ploughed 
thoroughly and deeply three or four times and is afterwards 
thrown into rough ridges about 35 in. apart. The soil should 
be quite dry when the seed is sown, but should be watered well 
directly afterwards. Since the cultivation of cotton is carried 
on in Egypt by means of irrigation the plantations must be 
laid out in such a manner as to facilitate watering. The land 
is divided into sections by a second series of ridges running at 
right angles to the ordinary ridges, so that the latter are usually 
not more than 36 ft. long. 

The cotton is generally sown between the 15th of February, 
and the middle of April, the actual date varying according to 
the locality. Before sowing, the seeds are soaked in water for 
24 hours, and any which rise to the surface are rejected. The 
seeds are planted at a depth of about 3 in., from 8 to 15 being 
placed in each hole and immediately covered with earth. The 
plants appear above the soil in from 10 to 12 days, according 
to the weather experienced. The plantations are watered from 
time to time, from 8 to 10 waterings being given before the 
first crops are gathered. 

When the young plants have become well established the 
fields are hoed in order to destroy weeds and to loosen the soil. 
JBefore the first watering, which is given usually about 35 days 
after sowing, the hoeing is sometimes repeated, and the young 
plants are thinned out, only the two strongest being allowed to 
remain. The second watering takes place about 25 or 30 days 
after the first, and when the land has become fairly dry, it is 
again hoed. About three weeks later the fields are watered for 
ihe third time and are subsequently hoed again. The water is 
now applied more frequently, during June, July and August 
two •waterings being given each month if possible. During 
these summer months, however, in which the Nile is low, the 
amo\int of water available is somewhat limited, and for this 
reason the frequency of watering is restricted by the Irrigation 
Department. It is estimated that the amount of water supplied 
to the cotton plants from the time of sowing until the first' 
crop is gathered, is roughly equivalent to a rainfall of 31-35 in. 
A brief desciription may be, given here of the manner in 
which the watering is effected. The water is pupplied by the 
canals of the irrigation system, but as these are below the level 
of the soil, the farmers must employ some method of raising it 
to the surface. This is effected either by such primitive means 
as " shadoofs," ** sakias," or the Archimedian screw, or else by 
rotatory pumps worked by steam, of even by electricity supplied 
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from a distance. The water is then distributed throughout the Cotton 
farms by a rough and somewhat leaky system of canals. From (jiQ^y^+ion 
the canals the water is conducted round the fields in small . « -i 
ditches ; from these, in turn, it is allowed to run along the ^^ ^^ 
furrows separating the ridges on which the cotton grows. The 
tops of the ridges always remain above the water. 

Since the ripening of the cotton bolls is not simultaneous, tut 
©xtfends over a period of two months or more, the whole crop 
Cttnnbt be gathered at once, but is generally collected in three 
portions at intervals of about a month. The picking is done by 
women and children. In the Delta, the first crop is gathered ^ 

towards the middle of September, but in Upper Egypt, where 
" Ashmouni '^ is grown, it is collected at the end of August. 
The last portions of the crop are picked in November. The 
first picking usually represents about 35 per cent, of the total 
crop, whilst the second and third pickings form about 45 per 
cent, and 20 per cent, respectively. The last picking is of 
inferior quality ; it is not mixed with the other portions of the 
crop, but is sold separately. 

Ginning. 

After the cotton has been harvested the crop is sold in the 
form of seed cotton, and is then forwarded to a ginning factory. 
These ginning establishments are situated usually in localities 
where facilities exist for transport both by rail and by water. 
During the season, from September to May, the factories work 
continuously night and day. Ginning is effected almost in- 
variably by the Macarthy self-feeding single-action roller gin, 
of which from 50 to 100 are employed in an Egyptian factory. 
This machine is particularly suitable for ginning long-stapled 
cotton ; it effects its purpose without either crushing the seed , 
or injuring the fibre. 

Manuring. 

Success in the cultivation of cotton in Egypt is greatly 
enhanced by judicious manuring. Owing to the need of the soil 
for organic matter, stable manure must form the basis of the 
applications. The amount available on the farms is that from 
eight or ten working bullocks for every hundred acres, of which 
one-half is usually under cotton. This quantity is supplemented 
by that from the cows and buffaloes kept for milking, and from 
the mules used for transport. This supply, however, is not suffi- 
cient to produce full yields of cotton, and artificial manure, 
therefore, should be employed in addition. The stable manure, 
in the accumulation of which earth is used instead of vegetable 
litter, is spread over the land previous to the last ploughing 
before planting. The quantity applied amounts to ten or fifteen 
tons per acre; as much as thirty tons is sometimes employed, 
but when xtsed at this rate there is never enough on the farm to 
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Cotton supply all the fields. Old manure is always used by the best 

Cultivation growers since fresh manure is apt to cause rank growth, late 
in Egypt. maturity, and the production of inferior fibre. 

Superphosphate of lime is the most important of artificial 
manures as it is found to check coarse growth, to encourage 
ripening, and to improve greatly the quality of the fibre. The 
dressing applied is about 400 lb. of tms manure per acre; the 
superphosphate generally used contains from sixteen to eighteen 
per cent, of soluble phosphoric acid. It has been found that 
basic slag does not answer as a substitute for superphosphate. 
Potash manures have not been found of any benefit in Egypt 
• except, perhaps, in the case of light soils. This may possibly 

be accounted for by the fact that the alluvial soils of Egypt are 
very rich in potash. 

The application of soluble nitrogenous manure to the soil is 
found to be very advantageous to the growth of the young plant 
which is unable to obtain the necessary nitrogen rapidly 
enough from the stable manure, even though the latter may 
contain quite as much as is theoretically required. Care must 
be taken, however, that such nitrogenous manures are not 
applied too freely since they tend to produce luxuriant growth, 
with consequent retarded ripening and deficient yield. As the 
results of numerous experiments instituted with the object of 
ascertaining whether nitrate of soda or sulphate of ammonia is 
the more suitable substance to employ as a source of nitrogen to 
the plant, it has been found that the application of a mixture of 
125 lb. of the former with 50 lb. of the latter gives excellent 
results. The beneficial effect of such manure is evident even, 
when the cotton follows a crop of clover, or when a dressing of 
stable manure has already been applied. 

The application of the superphosphate is made at the same 
time as that of the stable manure — that is, iust before the last 
ploughing. The soluble nitrogenous manure is applied after 
the cotton field has received its first watering. The manure, 
mixed with a little earth, is applied to the roots of the plant and 
hoed in, after which the plants are watered for the second time. 

Production and Export. 
The following table gives the cotton crop of Egypt for the 
years 1897 — 1903, the season extending from September 1st to 
August 31st : — 



Year. 


Millions 


Year. 


Milliona 




of Lbs. 




of Lbs. 


1897-1898 ... 


... 645 


1900-1901 ... 


... 538 


1898-1899 ... 


... 553 


1901-1902 ... 


... 644 


1899-1900 ... 


. ... 637 


1902-1903 ... 


... 584 



The greater part of the cotton is exported, but a small amount is 
used in the villages for the manufacture of coarse materials ; the 
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cotton employed in this way is, however, usually of very poor CrOtton 
quality. Durinff recent years an increase in the local consump- CnltlTation 
tion has taken place owing to the erection of two cotton mills — in Egypt, 
one at Alexandria and the other at Cairo. Most of the cotton 
seed is also exported, but a certain quantity is crushed in the 
Egyptian oil mills and employed in the manufacture of soap, 
the cake being exported to England as " undecorticated cotton 
cake." Egyptian cotton seed is rich in oil, giving on the 
average a 25 per cent, yield. 

The following table gives the quantities of cotton and cotton 
seed exported during the years 1902 and 1903. It may be men- 
tioned that during the year 1903 the average weight of the 
Egyptian bale of cotton was about 750 lb. 



Cotton. 



Countries to which exported. 


1902. 


1903. 


Exports from Alexandria tp — 

United Kingdom 

Germany 

Belgium 

Spain 

United States 

France 

India 

Italy 

Japan 

Russia 

Austria 

The Netherlands 

Greece, Turkey and other countries 

Exported from Port Said and Suez 


Bales. 

322,614 

19,126 

9,604 

31,781 

106,665 

78,875 

2,443 

63,068 

11,322 

121,343 

92,249 

327 

3,753 

700 


Bales. 

351,745 

19,422 

12,670 

24,910 

84,819 

70,608 

836 

60,728 

9,498 

55,424 

76,989 

1,798 
5,445 


Total ... 


863,670 


773,892 



Cotton Seed. 



Destination. 


1902. 


1903. 


United Kingdom 

Marseilles 

Other Continental ports 


Bushels. 

16,991,964 

987,795 

829,369 


Bushels. 

14,764,776 

739,897 

663,166 


Total 

Local consumption 


18,809,118 
1,679,281 


16,067,839 
2,268,000 
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•THE PROGBESS OF COTl^ON CtJLTIVATION IN TEE 
• SUDjAJS. 

A short account of cotton cultivation in the Sudan, with 
special reference to the districts watered by the Blue Nile and 
Binder RiTers has already been giveii in the /mp^rm? //w^i^w/e 
Btdliam, this vol., pp. 120-121. A number of reports on- cotton 
growing in other difetricts of the Sudan having been received 
recently at the Imperial Institute, it is now possible to give a 
more detailed account of this industry. 

In the reports on cotton growing at the Shendi Experimental 
Farm during 1902-1903, it is stated that this farm was estab* 
lished chiefly with the object of ascertaining whether cotton can 
be grown successfully on irrigated land in the Shendi district. 
One of the most important investigationa which has been carried 
on is the determination of the best time for planting cotton in 
the Sudan. Froin tlie first year's results, it appears that cotton 
grows well whether sown in September and October after the 
overflow oiE the river, in March and April as in Egypt, or in 
June ^nd July before the full flood. It is found that each 
period presents certain advantages, and that prolonged study 
will be re(][uired in order to decide which is the best. 

During the period from August to November, 1901,, the 
following ! varieties . of cotton were sown : — " Ashmauni," 
"Galioubij," ** Yannovitch," "Abassi," *' Mitafifi," and some 
American ; cotton which had been grown in Egypt. The 
" Ajslunouifii " cfsKiton gave the most satisfactory results. The 
" Tannovitchj" " Abassi," " Mitafifi," and American varieties 
yielded siaall crops, but the "Galioubi ;'•!., failed .entirely^ 
Samples, of the "Abassi" and "Mitafifi'' were submitted to 
experts in Alexandria, who reported that the cotton had not 
suffered much owing to the^hang© of climate. The products 
were of fair staple and colour, and would be classed as " good 
fair" in t^ie Alexandria market, where they would meet with a 
ready ,sale^ It was stated that the ** Yannovitch" and Ameri- 
can cottons had both deteriorated, ajtd that the latter would 
find no market except for mixing with low grade Egyptian 
cotton^ »rt ; 

During I ifarch and April, 1902, seed of the . " Abassi," 
" Mitafifi,t and " X^i^ovitch " varieties was sown. Satis- 
factory j^psults^ were pbtained except in the case of the ** Yanno- 
vitch,?' find the yiew that cotton of good quality caoi be grown 
in the SuAan was confirmed. The yield amounted to 400 lb. 
per acre in the case of the "Mitafifi" variety, and from 450 
to 500 lb. in the case of the " Abassi " and " Yannovitch." The 
"Yannovitch" cotton was again unsatisfaetory, being inferior 
to the " Abassi " both as regards colour and staple. 
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The yields obtained with the cotton sown in June and July, The 
1902, were less favourable than had been anticipated, probably progress 
on account of a deficiency in the water supply. From these of Cotton 
experiments the ^conclusion was arrived at that " Abassi '^ Cnltivatioii 
cotton appears to be the variety best suited to the Sudan condi- . , 
tions. The " Mitafifi '' cotton was of fair staple, but rather ^ , ^ 
coarse. The " Yannovitch " crop was of fair length and fine- SuoaiL 
ness, but was lacking in strength, and inferior to the 
"Yannovitch" cotton of Lower Egypt. 

The country between Gedaref and Gallabat on the banks of the 
Rahad is said to be suitable for the introduction of cotton, but 
the industry could not at present be undertaken on a large scale 
owing to lack of population. In the Markas of Gallabat a con- 
siderable amount of cotton is grown in the villages, the area 
under cultivation amounting to about 840 acres. The cotton 
is imported by the Abyssinians, who, however, will not pur- 
chase any cotton unless it is quite white. 

In the Bahr-el-Ghazal Province it is reported that the land 
between the ironstone plateaux and the perennial swamps, and 
also the alluvial land bordering the rivers far up their course is 
nearly all suitable for cotton growing, but that labour is not 
easily obtainable, and that transport is difficult. It is con- 
sidered that if work were started in the neighbourhood of 
Meshra er Rek, Wau and Shambe, transport could be much 
simplified by lines of portable tramways. The area available 
in the vicinity of these places amounts to about 14,000 acres. 
Little, if any, irrigation would be required, since the rainfall 
is usually sufficient. Cotton appears to be capable of growth 
in all parts of the Bahr-el-Gtazal Province except on the iron- 
stone plateaux, and even there it grows on the sandy slopes. 

The Dinka country, which constitutes the alluvial plain 
between the slopes of the ironstone plateaux and the sudd basin, 
seems to be well adapted for cotton growing. It comprises an 
area of 14,000 square miles, of which at least one-half is suit- 
able for the purpose. At the present time, however, owing to 
the difficulties of transport and the scarcity of labour, and also 
to the fact that a large part of Dinka-land is still unknown, and 
not yet brought under Government control, the areas actually 
available for cotton cultivation are confined to particular dis- 
tricts. Land transport is practically impossible from Ma;^ to 
December, except by means of carriers. There are not sufficient 
carriers available, however, owing to lack of population among 
the carrying tribes, and to the fact that the Dinkas will not 
undertake this work, even if paid handsomely . for it. From 
January to April carts can travel in the alluvial plains where 
the ground has been cleared of grass and bushes, and it is 
suggested that automobiles might be employed during this 

b2 
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The season. At several stations in the Bahr-el-Ghazal pack bul- 

Frogress locks are used for transport. 

of Cotton ^^^ southern and eastern parts of the province have not yet 

CnltiYation ^®®^ thoroughly explored, but a large area is undoubtedly suit- 
in the ^^^® ^^^ cotton cultivation there. 

Sudan ^^ ^^^ western side the industry might be carried on in the 

vicinity of Chak Chak, where transport would be facilitated if 
the Chell River channel through the sudd to the Bahr-el-Ghazal 
River were open for navigation. In the area between Wau 
and Dem Zubeir, the valleys are suitable for cotton growing, 
but very little labour is available. 

In the Sennar Mudiria a cotton plantation at the Experi- 
mental farm was sown with " Mitafifi " seed on July 12th, 1903, 
and the plants were watered occasionally by means of " sha- 
doofs " and " sakias." Four crops of cotton were obtained, 
the first of which was gathered on 10th November and the last 
on 31st December. The average proportion of " lint " ob- 
tained amounted to 31*2 per cent, of the weight of the un- 
ginned cotton. The cotton was clean and of satisfactory 
quality, and compared favourably with " Mitafifi " cotton grown 
in Egypt. It was submitted to an expert, who reported that 
the staple was fine, of good length, even and strong, and that 
the product had more the character of *' Tannovitch " than of 
"Mitafifi" cotton. 

The following reports refer to three samples of cotton which 
were grown in Sennar, on land obtaining its supply of water 
from the rainfall only. The first of these samples consisted 
of the product known in Egypt as " Hindi " cotton, a variety 
said to have been derived from seed imported into the Sudan 
at a very remote period. This cotton is an inferior kind, and 
introduces a grave difficulty into cotton cultivation in Egypt 
and the Sudan^ as its seed becomes mixed with that of all the 
good varieties, with the result that every field of Egyptian 
cotton contains some ** Hindi " plants. The cotton is white, 
differing in this respect from all other Egyptian cottons except 
the " Abassi " variety. The fibre is of poor quality, weak, and 
0*75-1 in. long. The "Hindi" plant is of luxuriant habit, 
produces large leaves, and is rather later than other Egyptian 
varieties, from which it can be distinguished by the fact that 
the boll opens in four divisions instead of three. 

The second sample was derived from Egyptian seed which 
was probably introduced into the Sudan by Mumtez Pasha in 
1871. This cotton showed evidence of great deterioration, and 
had lost its colour, although it still possessed in a slight 
degree the general characteristics of Egyptian cotton. 

The third sam^e was grown from recently imported 
Egyptian seed. The cotton was slightly harsh, and 1^ in. 
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long ; it preserved the general properties of Egyptian cotton, The 
and, on the whole, was very promising. It is suggested that, Progress 
instead of continually importing fresh seed from Egypt, it ofC!otton 
would be advisable to adopt a system of selection with the cultivation 
object of obtaining a variety of cotton acclimatised to the . 
particular district. mt e 

Two samples of cotton grown at Deberki, on the Binder *'»*"*"• 
River, have been described. One of these was an Egyptian 
variety of brown colour and good staple. The other, which, 
although labelled " Mumtez," was probably of the " Abassi '' 
variety, consisted of very short, white cotton mixed with brown 
pods. 

Considerable interest is being taken in cotton cultivation on 
the Binder River, in the Sennar Mudiria. The cotton was 
formerly grown on the upland areas as a rain crop, but a small 
quantity is now being cultivated near the river in order to 
obtain facilities for irrigation. The variety chiefly grown in 
this Mudiria is " Mumtez," but " Abu Hareira " is also culti- 
vated to a small extent. 

About 60 miles south of Suakin the Baraka River forms a 
large delta, in the centre of which stands Tokar, the only per- 
manent village in the district. This delta is the only tract in 
the Suakin Mudiria which offers any prospects of development 
in cotton growing. The area of the Baraka Delta is approxi- 
mately 400,000 acres, but probably not more than one-fourth 
of this is available for cultivation. 

The soil of the Delta is exceedingly rich and fertile, and 
very retentive of moisture. The rainfall, although sufficient in 
favourable years for the growth of "dhurra'' and "dukhn" 
(varieties of Sorghum vulgare), is inadequate for cotton grow- 
ing, and the only cotton area of real value is that which is inun- 
dated by the annual overflow of the Baraka River. The 
volume of water discharged by the river at this period varies 
greatly from year to year. During the last 13 years the area of 
land flooded has varied from 150 acres in 1893 to 30,000 acres 
in 1900. In those years in which the overflow is deficient only 
a very small area is devoted to cotton. In the year 1903, the 
overflow was of average extent, and the land brought under 
cultivation amounted to 15,000 acres, which was divided equally 
between cotton, " dhurra," and " dukhn." 

The cotton at present cultivated in this region is sown in 
October and gathered in February. Egyptian seed is employed, 
and is freshly imported every year, ^e plants grow well, and 
yield a product which is said to be but little inferior to the 
cotton grown, on Egyptian soil. The methods of cultivation are 
careless and wasteful, but this is partly attributable to the 
scarcity of population. The average yield of cotton (un- 
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ginned) is about 600 lb. per acre, or 200 lb. of the ginned 
material per acre. It is probable that the total production 
could be increased more readily by improving the methods of 
cultivation than by extending the area cultivated, but in any 
case the ultimate possibilities are strictly limited by the 
inadequate water supply. It is stated that the area capable of 
cultivation might be largely increased, and even doubled, by 
the introduction of a system of irrigation by means of canals 
and banks, but that the normal flow of the river could not 
possibly suffice for the irrigation of more than about one-tentk 
of the total area of the Delta. 

A sample of cotton grown from native seed in the Dongola 
Mudiria in 1903 was submitted to experts, who reported that the 
staple was short and the seed covered with down, and recom- 
mended the cultivation of an Egyptian variety, such as 
"Mitafifi" or "Ashmouni," in preference to the indigenous 
cotton. 

The following is a summary of a report on the prospects of the 
cotton industry in the Sudan for 1904. 

Early in the year, 650 acres were planted with cotton between 
Berber and Khartoum. The greater part of the cotton produced 
in this district is used locally, very little remaining for export. 

About 450 acres were sown in the Sennar Province, and a 
small area in the Kassala Province. The cotton crop in these 
regions is purchased by Abyssinian merchants. It is proposed 
that " Abassi " seed should be sent to these Provinces in future 
in order to improve the production of white cotton for the 
Abyssinian demand, and also with the view of obtaining a staple 
suitable for the European market by the time that the railway 
from Suakin to Berber has been completed. 

In the Dongola Province, which is one of the best for cotton 
growing, about 3,300 acres have been planted. The chief diffi- 
ci^lty encountered in this Province is that of transporting the 
cotton to the railway. 

It was estimated that during the summer of 1904, a total area 
of from 7,000 to 9,000 acres would be planted with cotton in the 
different Provinces of the Sudan. 

Great assistance in the cultivation of cotton has been rendered 
by the Sudan Government, who have purchased a lai^e quantity 
of seed, and distributed it to planters on condition that payment 
should be made after the sale of the crops. Arrangements have 
also been made for the purchase of the cotton at a fixed price. 
An ** Agricultural Circular," containing valuable instructions 
on cotton cultivation in English and Arabic, has been circulated 
among cotton growers in the various Mudirias. The experi- 
ments carried out in the Sudan during recent years have 
demonstrated that Egyptian varieties of cotton can be grown 
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successfully in the Sudan, and yield a largei^ pw)fit th^n the The 
indigeiiaus cotton. The cultivation of Egyptian varieties is. Progress 
therefore recommended, and it is stated that in subsequent years ^f Ootton 
the Government will render no assistance in the^isposal of CumYatidn 
native cottons. The object of this decision is to maintain the . ^ 
reputation of Sudan cotton by discouraging the export of 
inferior native varieties which would .be liable to prejudice the 
market against Sudan cotton as. 43^ whole. 



Sudan. 



COTTON GROWING IN GERMAN COLONIES. 

Early in the year 1900 earnest attention was drawn in Ger- 
many to the extent to which its cotton industry was dependent 
for supplies of raw material on the United States and other 
foreign countries, and to the desirability of endeavouring to 
obtain German cotton from German soil. In that year the 
German Colonial Econon^ic Committee, composed of scientific 
specialists, set to work, with the aid of the Government, to pro- 
mote this object. The following account, the data for which 
appear in the Tropenpfianzer, and other official publications, 
will give some idea of the progress that is being made as the 
result of a series of well-planned experiments. The experi- 
mental cultivation is conducted on strictly scientific lines, the 
penqral supervision and instructions as to procedure being 
issued by the Committee in Berlin, to whom reports of the 
results obtained are furnished periodically; scientific experts 
; being despatched from time to time to the Colonies to inspeet 
and report on the progress and development of the operations. 

The table below gives an idea of the magnitude of the cotton 
industry in.Germany ; it shows the weight and value of the 
raw. cotton used in that i country, that is to say, the remainder 
left after deducting the exports of raw cotton from the 
imports: — 

v_^ Weight. Value. 

^^^' MiUions of lbs. £ 



1897 


602 


... 10,409,100 


1898 


712 


... 10,725,200, 


1899 • ... :. 


672 ... 


... 10,157,«00' 


1900 


616 


... 14,156,350 


1901 


666 


... 13,429,800 


1902 


679 


:.. 14,116,200 



Of the raw cotton entering Germany in 1902,. 77 per cent. 
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Cotton came from the United States, 9 per cent, came from Egypt, and 

Growing in *^^ remaining 14 per cent, from British India and other places. 
German ^^^ ^^^^ cotton exported from German colonies was a small 
p . . quantity from the Pacific, estimated in 1899 as being of the 

i/owmea. ^^j^^ ^| £3,500. The number of spindles in Germany in 1900 

was 8,100,000, which increased to 8,434,600 in 1903, in which 

year there were 390 mills. 

Togo. 

The colony of Togo, in West Africa, possesses a climate suit- 
able to the cotton plant, which has long been ^own there by 
the natives; it is thickly populated, and the inhabitants are 
endowed with considerable intelligence. On these grounds the 
Committee selected it as the scene of their first efforts for 
developing the cultivation of cotton. In May, 1900, they 
formed a plan for obtaining negro farmers from the United 
States to conduct experiments in cotton growing ; this scheme 
received the energetic assistance of the Imperial Government 
and financial support from the German Colonial Society and 
from numerous firms. Aid was given by the Tuskegee Normal 
and Industrial Institution in Alabama in selecting the mem- 
bers of the expedition, and in equipping it with a baling press, 
gins, ploughs, waggons, agricmtural machines, and a large 
quantity of cotton seed. The staff comprised an American 
cotton expert as leader, two negro cotton farmers, and one 
negro mechanic. 

As regards climate, Togo may be divided into three districts. 
South Togo, which is the coast district, has two rainy seasons, 
the first from April to June and the second in September and 
October; the latter is not so much to be relied upon as the 
former. The annual rainfall varies from 20 to 35 in. In 
Middle Togo, which is partly mountainous, the annual rainfall 
ranges from 40 to 100 in., and is about 60 in. at Misahohe. 
The two rainy seasons of the coast here almost merge into 
one ; from December to February is the dry season. In North 
Togo the rainfall has not yet been determined, but it is less 
than in Middle Togo. 

Several experimental gardens were already in existence, and 
these, as well as the officials of the government stations and the 
owners of plantations, rendered active assistance in furthering 
the objects of the Committee. The operations that were carried 
on in 1901 and the following years comprised the trial of native 
and foreign varieties of cotton on experimental farms; the 
purchase of cotton from the natives at many centres in order 
to induce them to cultivate it throughout the country ; the 
organisation of a system of ginning and baling stations so as 
to prepare the purchased cotton for export ; the construction of 
bridges; the improvement of roads and of transport facilities 
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so as to cheapen the cost of bringing the cotton to the coast; Cotton 
and the instruction of natives at the experimental farms in im- Growing in 
proved methods of growing and handling cotton. The plan of German 
^tting American negro cotton farmers to settle in the country ciolonies. 
in numbers is deferred for future consideration, though a few 
have been obtained to help in carrying out the above operations. 

The American expedition arrived at the port of Lome, in 
Togo, at the end of December, 1900, and proceeded to Misa- 
hohe, a station in Middle Togo, about 68 miles inland. There 
they selected the village of Tove as the site for their first 
experiments. The waggons, at first, had to be left behind at 
Lome, as no horses were available, and the natives were afraid 
to draw them, though willing to carry them on their heads. 

The soil at Tove is a stony, red clay subsoil, covered with a 
black loam, varying- in thickness from a thin layer on the high 
grounds to many inches on the low grounds. The thin layer 
of soil is especially well adapted to cultivation during the 
season of heavy rains, as the water runs away quickly and 
allows air to penetrate to the roots. About 34 acres were 
planted from March to June, 1901, and an experimental field, 
with sections devoted to different varieties of cotton, and 
receiving various manures, was laid out. This formed the first 

fdantinff season ; the rainy season began in March with a very 
ight fall, April brought frequent light rain and was favourable 
for planting. In May the rain was very heavy, but did not 
injure the young plants ; in June the rain was frequent and 
heavy. The growth at first was very promising, but heavy 
rain in July, followed by mists and cold nights, ruined the 
crop. Only a few bales were harvested, and no results were 
obtained from the experimental field. 

The second planting season was in the months July and 
August, 1901, when 20 acres were sown with Egyptian and 
American cotton. Less rain was experienced in September and 
October, but cloudiness and fogs continued ; at the end of 
October the sunshine increased and the temperature rose, im- 
proving the prospects ; in November and December light rain 
fell. The yield from this planting, however, could only be 
reckoned as " half a crop." The results of the year pointed to 
the late summer as the best season for sowing, thus avoiding 
the heavy rains. 

Although the locality was regarded as fatal to draught 
animals, it was decided that a trial should be made ; so 20 
horses and 20 oxen were obtained from the interior. These 
arrived at the end of February, 1901, and were used for 
ploughing and carting ; but they were attacked by the tsetse 
fly, and most of them died in May and June, and the rest in 
September. Notwithstanding their short life, it was calculated 
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Cotton ^^^-^ ploughing by horses is cheaper than employing natives for 

(Growing in *^® purpose, as a horse only costs 4Z., or less ; whilst four men 
German ^^^ necessary to draw the same plough that one horse would 

draw, and they only accomplish two^thirds as much work, and 

are paid Qd, a day each as wages. 

By July, 1901, the native worianen had overcome their fear 
of being thrown down and run over by the waggons, so the 
machinery was loaded into these and brought from Lome to 
Tove. A ginning house was erected, and an appliance for 
working the gins by man power was constructed. By the end 
of the year 23 bales of cotton had been ginned and baled, part of 
it being cotton grown on the experimental farm and part of it 
native cotton grown on farms in the Mishohe District, where 
the natives cultivate it as a secondary product with yams. It 
was found that 1,800 lb. of native seed cotton (that is, 
cotton with the seed still attached to it) were required to pro- 
duce 500 lb. of lint (that is, the cotton fibre), whilst 1,500 lb. 
of seed cotton grown from American seed gave, as in America, 
one bale of 500 lb. of lint. 

At this period, that is, at the end of 1901, it was estimated 
that if 25 pfennig i^6d.) is paid to the natives for 3 pfund* of 
seed cotton, a bale of 500 pfund weight can be delivered at 
Bremen for 121. 15^., this sum being made up as follows: — 

& 8. d. 
1,800 pfund of native seed cotton (yielding 
500 pfand of lint, that is 1 bale) at Id.... 

Ginning by man power 

Pressing „ „ 

Transport from Tove to Lome, 68 miles ... 

Shipping expenses * 

Freight to Bremen 

Sundries, landing expenses and insurance:.. 

12 15 

This sum proved to be capable of reduction in many direc- 
tions as the work of the Committee progressed. The quantity 
of seed cotton requisite to give 500 pfund of lint can be reduced 
by improving the varieties of seed sown. Ginning and press- 
ing by animal power is cheaper than by man power, and when 
steam is employed these charges will be still further reduced ; 
the bulk of the bale will also be less, and this will diminish the 
freight. Improved roads and a railway will reduce the cost 

* A Qennan pfund is one-hall kUogram and is equivalent to 1*1 lb. English. 
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of bringing" the cotton to the coast, and thus, in the future, the Cotton 



total may be reduced to the fallowing estimate : — 

1,500 pfund of seed cotton at Id 

Ginning by steam power ..• 

Pressing 

Transport to Lome by railway, 120 kiloms. 
(75 miles) 

Shipping expenses 

Freight to Bremen 

Sundries, landing expenses and insurance... 



£ s. d. 

6 5 

10 

5 

10 

5 

15 

10 

9 10 



Growing in 

Oerman 

Colonies/ 



In 1902, as a result of the experience of the previous year, the 
sowing at Tove was deferred until June and July ; no excessive 
rain was experienced, yet the yield was small, being only about 
400 pfund of seed cotton per hectare (180 lb. per acre). The 
area cultivated was 86 acres, and 8 bales of ginned cotton were 
obtained ; of these 6 bales came from 49 acres of American, 
and three bales came from 37 acres of native cotton. 

Examination into the cause of the unsatisfactory results at 
Tove led to the suspicion that they were due to a vegetable 
parasite, the fungus Neocosmospora vasinfecta. This is the 
cause of the well-known " Frenching " or " Wilt disease '' of 
the cotton plant in the United States; a disease which infects 
the soil permanently, and for which no remedy has been found 
other than to discover varieties capable of resisting its attacks. 
Whether the disease was introduced into Togo in the seed brought 
from America, or whether it was already in the Togo soil, has 
not been determined ; but the circumstance suggests the need 
for exercising great precaution when sowing imported seed, in 
the search for superior varieties. The gall-like bodies of 
Heterodera radicicola were also often observed on the roots, and 
among insect pests were the locust an,4 the xpd bug {Dysdurms 
suturdlus). 

In July, X902, a set of experimental plots was planted at 
Tove, the cotton being placed in rows 4 ft. apart, and with a 
distance of 30 in. between the plants ; each plot was one^tenth 
of a hectare (one qu£«rter acre) in area. On th^se the effects 
of various n^anures was tried ; two»-thirds of the manure was 
put on before the planting, and one4hird in September, when 
theilast ploughing buti one was givea.. The results obtained 
with American cotton were as* follows :—f 
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Growing 
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Manure. 


Yield of Seed Cotton. 


Plot. 


Description. 


Weight 

applied in 

pf und per 

plot. 


Eqniyalent 

in lb. 

per acre. 


Pf und per 
hectare. 


Bquiyalent 

in lb. 
per acre. 


1 

2 
3 

5 


Unmannred ... 
Cotton seed 

Kainit 

Kainit 

Phosphate 
Phosphate 


166 
30 

30 
45 
45 


740 
134 
134 

200 
200 


375 
637 

1,480 

j 1,080 
522 


167 

284 
660 

482 

233 



These results point to potassium manures (kainit) being 
especially valuable for fibre crops ; a similar result to that 
obtained in the experiments conducted in Ireland on flax grow- 
ing (this Bulletin, Vol. I., p. 197) ; but it should be observed 
that in Egypt the use of potassium salts is attended with prac- 
tically no increase in yield on the ordinary alluvial soil of the 
Delta. The value of various manures in cotton cultivation, in 
relation to different soils, is one of the most important prob- 
lems in the subject. 

A similar set of plots planted with a variety of native cotton 
gave no results. This is explained by the circumstance that 
the native plant grew and ripened very slowly, and was seized 
by the disease before the fruit was set ; whilst the American 
cotton got ripe much quicker, so that the cotton was formed 
before the disease had made sufficient progress to prevent 
ripening. 

Attention devoted to the native cottons of the interior showed 
that almost every single locality produced a different kind of 
cotton. A trial made with the native cottons of the Misahohe 
and Atakpame Districts gave very good results, one-tenth of a 
hectare (one quarter acre) yielding 138 pfund (equivalent to 
615 lb. per acre) of seed cotton, with white and long fibre. The 
fibre amounted to 32 per cent, of the seed cotton. This experi- 
ment was conducted on some freshly reclaimed land. 

A cotton which appeared to be (rossypium religiosum, L., was 
found in the Misahohe and Atakpame Districts. Under culti- 
vation it grows luxuriantly, and bears 50 to 100 fruits, the 
lint is long, white and silky ; the seeds are small, smooth and 
black, wi4:h a small brown tuft at the end. On the whole, this 
was the best of the cottons examined. 

From Kpando a kidney cotton was obtained, that is, a variety 
having its seeds adhering together ; these are smooth and black, 
and the lint is fairly long and silky, but the plant grows 
slowly and gives a small yield. This was thought to be a 
variety of Sea Island cotton ((?. harbadense, L.), which had 
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formerly been imported and had made its way up the river Cotton 
Volta, near which Kpando is situated. From Sokode and Growing 
Bassari came another variety resembling American " Upland " in German 
cotton in many respects. The flower leaves are yellow with a Coloniea. 
bright red patch at the base. The lint is short and rough, and 
vanes from white to brown. The seeds are large and brown, 
with adhering down. It has a quick growth and a large yield, 
and is probably G. punctatum. 

G. religiosum and G. punctatum seemed to be the varieties 
that should be seleotea for cultivation. 

As regards draught animals the Tove station was not nearly 
so unfortunate in 1902 as in the previous year. 'Four oxen ob- 
tained from Atakpane, which is situated 50 miles further 
inland, were alive and well at the end of 13 months. Of five 
inoculated oxen, four were alive after having been at Tove for 
seven months ; and of three horses, one was alive at the end 
of seven months, and one worked for three months before suc- 
cumbing. Four mules had been purchased and were in course 
of trial. The use of draught animals is of the greatest im- 
portance in enabling the cotton to be grown, ginned, baled and 
shipped cheaply. 

As the climate of the coast differs from that of the interior, 
it was decided to make experiments in 1902 at Lome and in 
several neighbouring localities, but owing to drought the yields 
were only small. At Lome, American, Peruvian and native 
cotton were planted. Scarcely any capsules of the Peruvian 
cotton ripened ; the American cotton, which was planted at the 
end of June, grew very well at first, and looked as if it would 
give as good a harvest as in the United States, but a drought 
set in, with the result that the plants began to lose their leaves 
and unripe fruit, and the yield was only 463 pfund per hectare 
(206 lb. per acre) of seed cotton. 

The native cotton, which was also planted at the end of June, 
grew well at first and flowered from 10 to 15 days later than 
the American, but the drought stopped its growth. The crops 
would have been better if they had been planted a month 
earlier. 

In addition to the work of experimental cultivation, the 
system of buying seed cotton from the natives at many places 
throughout the country was energetically carried on, and the 
success of this branch of the enterprise was very encouraging. 
Seed was also distributed to the natives. A number of gins 
were sent to different centres, so that by removing the seed 
from the lint the weight that had to be carried to the baling 
press at Tove was diminished by two-thirds, and the seed 
remained on the spot and could be used for manuring or sowing. 

The American negro farmers proved themselves of g^eat 
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Cottoi service, workiBg harmoniously both with Europeans and 

Growimg in natives, and were invaluaWe in instructing the latter. 
Oermaa The harvest of 1902 amounted to 50,000 pfund of ginned 

Colonies. cotton. Some of the Togo cotton examined in Germany was 
reported to equal, as regards cleanness, **good middling" 
American ; the staple was somewhat uneven, varying from 22 
to 30 millimetres (0*8 to 1-2 in.) ; the fibre was strong, yellow- 
ish in colour, and somewhat harsh to the touch. 

The latest reports, namely, those published in August and 
November, 1904, show that most satisfactory progress is being 
made in the various sections of the Committee's work. The 
harvest of 1904 was estimated at not less than 1,000 bales of 
500 pfund each (550,000 lb.), and of a quality equal to the 
better kinds of American cotton. The Committee are guarantee- 
ing the natives 30 pfennig for every 3 pfund of seed cotton 
{hOdd. per lb.). Great attention is being paid to the instruction 
of the natives in the cultivation and handling of cotton. A school 
for thid purpose has been established at Nuatscha, in the Atak- 
pame district ; it is conducted by the American negro farmers, 
and over 50 natives, coming from difEerent parts of the country, 
attend it. It is hoped that these will later find employment as 
instructors in their home districts. 

Togo cotton is rising in the estimation of the Bremen Cotton 
Exchange, and a cotton sample, the result of crossing American 
with native cotton, was reported to be " fully good middling " 
of about 30 millimetres staple (1*2 in.), of a value of 76 pfennig 
per half kilogram, on February 24th, 1904 (818d. per lb.). 

The Reichstag has sanctioned a loan of 400,000Z. for the con- 
struction of a railway from Lome ta Palime. The latter town 
is in the neighbourhood of Misahohe and the Tove experiment 
station. Experiments on the immunisation of animals against 
the disease caused by the Tsetse fly are going on; and in 
August, 1904, a plant pathologist started for Togo to investi- 
gate the diseases of the cotton plant. It is intended to hold 
a Cotton Exhibition at the end of the year. 

German East Africa. 
In German East Africa a Biological and Agricultural Insti- 
tute was established in June, 1902, at Amani, which is situ- 
ated about 10 hours' journey from the coast town of Tanga. 
This institute is placed in the charge of a director, with a staff 
jpf European assistants, and has 620 acres of land , attached to 
it for experimental purposes. The experiment station already 
established at Mombo, which is about 55 miles from Tanga, was 
also placed under the directoi? s supervision. The institute is 
devoted to the investigation of various points of importance to 
tropical agriculture, and has assisted in the work oz extending 
cotton cultivation. 
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In the " Mitteil^ngeIl " of the Institujbe, No. 7, December Cotton 
28th, 1903, the Directoir repprte the results of three experiments (}x*owiBg in 
in cotton growing that were concluded in October, 1903.. In c^ennaa 
each case, Egyptian seed was used. The first experiment was nQiQj^iAg 
carried out at the village of Makayuni, . near MomJbo, The 
field, which was nearly two acres in .exte^t, was , sown , in 
December, 1902, with Egyptian seed, and the han^esting w«w 
finished in October, 1903, when it was found that the yield was 
equivalent to 606 lb. of ginned cotton per acre. The cotton 
was expected to fetch more than the 70 pfennig per kilogram 
(3*82^. per lb,), guaranteed by the Colonial Economic Cowa- 
mittee. The second experiment was conducted at Mombo, , 
where a field of nearly one acre was planted in January, 1903, 
with Mitafifi seed. The harvest lasted from August to October, 
and the yield was equivalent to 1,269 lb. of seed cotton and to 
441 lb. of ginned cotton per acre, that is, 34*7 parta.pf ginned 
cotton from 100 parts of seed cotton. The third experiment 
was also made at Mombo in a field of 2*1 acres, which was sown 
in January and February of 1^03. The harvest lasted from 
August to October, and the yield was equivalent to 2,159 lb. 
of seed cotton and to 592 lb. of ginned cotton per acre ; that is, 
27*4 parts of ginned cotton from 100 parts of seed cotton. 

The yields from these fields were, thus very encouraging, but 
those from two other larger fields which were sown later were 
considerably less; it was expected that the average yield from 
Egyptian cotton in Mombo would be about 223 lb., of ginned 
cotton per acre. 

In the years 1900 and 1901 the Colonial Economic Com- 
mittee concentrated most of its efforts on the work in Togo, but 
when such encouraging results were obtained in that colony, 
the Committee raised a sum of 15,000Z. from colonial and in- 
dustrial circles, and, in the spring of 1902, widened the area 
of its operations by including German East Africa, the 
Cameroons, German South-West Africa and Asia .Minor. 
Owing to local circumstances the. encouragement of cotton 

f growing in German East Africa has followed somewhat different 
ines to those adopted in Togo ; and the Committee has aimed 
at interesting the missions, the mercantile firms, the plantation 
owners, and the " communes,/' which the Government has 
established, rather than the individual natives^ although this 
last method -has not been entirely neglected. The work has 
been carried on by guaranteeing premiums and advances^ l;>y 
supplying seed, gins and presses, and by engaging German- 
American cotton farmers as experts to report and give advice. 
From the report published in July, 1903, it appeared thai 
favourable results had been obtained from trials of cotton culti^ 
vation in many places in the colony, and that about 1,000 
pfund of cotton, grown from Egyptian seed, had been exported, 
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Cotton and had been reported, both in Manchester and Bremen, to be 

Growing in ^ ^^^ substitute for Egyptian cotton. The Committee guaran- 

Qerman *®^^ *^ certain communes and planters a premium of 11. 10*. 

Colcmies. ^^^ every hectare planted with cotton (3Z. per acre), but no 

payment was to exceed 150Z. ; thev also undertook to buy 

ginned cotton, if of the quality of American cotton, at 25 

pfennig per pfund (273^. per lb.), and if of the quality of 

Egyptian cotton, at 35 pfennig per pfund (3-82rf. per lb.). A 

route for sending cotton from Mwanza, on the Victoria Nyanza, 

to Europe had been found by sending it in dhows to Port 

Florence^ and thenoe by rail to Mombasa, on the coast. One 

of the East African planters had been sent to the United 

States to study the cultivation and handling of cotton there. 

Later information is given in reports published in 1904. 
Two samples of German East African cotton examined at 
Bremen were thus described : — (a) Value on January 21st, 
1904, about 90 to 92 pfennig per half kilogram (9-82rf. to 
10 '046?. per lb.) ; it is of exceptional character and staple, the 
latter is only here and there a little mixed. (6) Value 1 to 
1*05 mark per half kilogram (10"91rf. to ll'45cf. per lb.) ; it is 
much above the average ; the staple is very good, it is clean, 
and a little rougher than Yannovitoh. 

At the planting season 77,000 lb. of Mitafifi, Abassi, Tanno- 
vitch and Upper Egyptian seed were required. In the northern 
and southern coast districts over 4^900 acres were sown. This 
autumn's harvest is expected to exceed 1,000 bales of Egyptian 
cotton weighing 500 pfund each ; and it is estimated that in 
1905 the area under cotton will be 20 times as much as in this 
year. 

The Kilwa district was reported to possess about 250,000 
acres of land suitable for cotton. The Committee is now pre- 
paring to develop cotton cultivation on a large scale in the Rufiji 
District, as over 1,700,000 acres of excellent cotton land are 
available there, and the Rufiji River is navigable for 90 miles. 
In the upper part of the Runji Delta, near Mohorro, a site for 
a school of instruction in cotton cultivation, and experiment 
station, has been selected, and 250 acres of land are being 
cleared for the purpose. The school is under the management 
of a German- American, who is to conduct experiments with a 
view to determining the best of the different varieties of cotton 
plant and to introduce improved methods of cultivation. The 
scholars, after a course of two years, are to introduce the new 
methods into the neighbourhood of their homes. 

The railway at Tanga is found to greatly aid the extension 
of cotton production, and the building of another railway from 
Dar-es-Salaam to Mrogoro has been sanctioned by the Reich- 
stag. In the south of the colony an exploration is in progress 
with a view to a railway from Kilwa, on the coast, to Lake 
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Jf yassa. It is found that the natives here take readily to ootton Cotton 
planting, and the Kilwa commune is placing 5,000 acres under c^rowing in 
cultivation. 

In August, 1904, an agricultural exhibition was held at Dar- 
es-Salaam, and prizes were awarded for cotton exhibits. In 
this district each owner of a hut, of which there are 28,000, is to 
be induced to plant at least half a hectare (IJ acre) with cotton. 

Cameeoons. 

The development of cotton cultivation for export has not 
advanced so far in the Cameroon Colony as in Togo and German 
East Africa ; nevertheless, a start has been made. An expedi- 
tion in 1902 to the hinterland established large cotton fields in 
the Lake Chad district ; the product of these is at present 
being used by the natives for their own purposes. In July, 
1903, a trial of Ecuador seed in the coast district was reported, 
and the product was valued as equal to the best North American 
kinds. By the reports of 1904 it appears that the Committee 
are obtaining several tnousand pounds of ootton from the 
Garua Country in order to determine its quality. Garua is 
described as a land with great future prospects for cotton ; it 
is 500 miles from the coast, but being on the Binue Eiver, a 
tributary of the Niger, there is ready transport to the sea. 

Cotton cultivation' is now being introduced into Bali-land, 
the Committee having supplied 6,600 lb. of native seed from 
Togo, and the necessary machines. The West Africa Victoria 
planting Company is making a beginning by planting 740 
acres. The cotton will be pressed into loads of about 66 lb. 
each for the plantation labourers to brings to the coast. The 
mission at Bali is also joining in the cultivation. 
German South-West Africa. 

The insurrection of the Hereros is delaying for the present 
the progress in cotton cultivation, but samples have been ob- 
tained from the colony and reported on. Samples from Oko- 
handya resembled Sea Island cotton and possessed a wonder- 
fully long and fine staple ; they were valued at 1 to 1*70 mark 
per half kilogram {lid, to 18^;?. per lb.). Cotton from Warm- 
bad, in the south, was also found to be like Sea Island cotton. 
A sample of cotton grown in the Outyo district was like Chinese 
cotton, but was of longer staple, and of a value above middling 
American. 

New Guinea, &c. 

In New Guinea seed is provided by a firm at Kuragakaul, and 
free transport of the cotton harvested is promised. 

The Committee also affords assistance to German companies 
operating in Borneo, South Brazil, Morocco and Asia Minor. 
An account of the report on cotton cultivation in Asia Minor, 
made for the Committee by a German expert, is to be found 
in this Bulletin, 1903, Vol.1., p. 40^ 
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SISAL HEMP IN INDIA. 

The prospect of establishing Sisal hemp cultivation in India 
on a sound .commercial basis may be considered from two points 
of view.^ Qn the one hand it would be a step in the right direc- 
tion towards the extension of the white-rope fibre industry 
which, although advocated by administrative officers in India 
for some time past, has not, so far, attained important com- 
mercial dimensions. On the other hand, the tea planters wto 
have struggled through a period of over-production and the 
vicissitudes due to a fall in the price of silver, and who at the 
present time find their commodity heavily taxed in this country, 
are enquiring whether Sisal hemp is a product which may be 
expected to yield a profitable return, and one which will sup- 
plement the tea crops during times of adversity. 

Taking first the subject of Indian plants yielding fibre, which 
might be utilised in the manufacture of rope, a number have 
been suggested from time to time, and samples of fibres from 
several of these have been submitted to the Scientific: and 
Technical Department of the Imperial Institute for examina- 
tion and report. Among indigenous or well-established Indian 
plants there are species of Crotalaria, Hibiscus, Abroma and 
Sida ; among introduced plants Sisal hemp (a variety of 
Agave), and Mauritius hemp (Furcraea gigantea) are the most 
important. Of these, Crotalaria juncea, known as Sunn-hemp, 
is a recognised Indian product, with an established position in 
the London market. It passes under the names of Bombay, 
Madras, Dewghuddy, and Jubbulpore hemp, or Allahabad 
Sunn-hemp, and it is probable that these varieties formed the 
greater proportion, if not all, of the recorded amount (9,967 
tons) of East Indian hemp stated to have been received in 
London during the first nine months of this year. The prices 
obtained have fluctuated between lOZ. and 15Z. per ton at a 
time when Manila hemp was realising an average price of 
about 30Z. per ton, and Indian Sisal hemp about 25Z. per ton. 
Of the other plants mentioned, although some of the samples 
were favourably reported upon, only Sisal hemp and other 
species of Agave have been laid out in plantations. Since 
Mauritius hemp and Sisal hemp are both well-known com^ 
mercial products, there is the distinct advantage in selecting 
these for cultivation, that a market already exists, and in the 
case of Sisal hemp, at any rate, the demand is considerable, 
and miay be expected to increase ; so thai; provided the fibre 
is not inferior to the product obtained from establisKed sources, 
there is good reason to expect a fairly ready sale. As a matter 
of fact, in the case of Sisal hemp, plantations already exist in 
the presidencies of Madras and Bombay, and in the province 
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of Assam and during the present year Indian Sisal hemp has Sisal Hemp 
realised 20Z.-30Z. per ton in London. ^ iTlndia 

Turning now to the other aspect of sisal-hemp cultivation, 
^.e., whether it is likely to form a profitable ac^unct to tea- 
rarden^ this is the subject of a pamphlet written by Messrs. 
Jl. F. Mann and J. Hunter, whiph has recently been issued by 
the Indian Tea Association. Mr. Mann is already well-known 
for his investigation into the causes of tea-blight, and Mr. 
Hunter is the manager of the Dauracherra Fibre Estate in 
Sylhet. It will not be superfluous, before passing on to the 
future prospects of this industry in the tea districts, to state 
some of the recognised facts concerning species of Agave in 
general, and those that have been introduced into India in 

Particular. Agave and Furoraea are closely allied genera 
elonging to the order Amaryllidaceae, and are both native to 
tropical America. Although the name "Aloe" has been 
popularly applied to varieties of Agave both in America and 
India, the agaves are entirely distinct from the true aloes, 
from whi<Jih the well-known drug is obtained. Aloe is a 
genus associated with South Africa, and belongs to the 
order Liliacese. No species of Agave, therefore, is in- 
digenous to India, but several have been introduced at different 
tiliies. On referring to the literaiure of Sisal hemp, it will 
be observed that there has been a good deal of uncertainty 
about the different varieties which have been taken into culti- 
vation, but the view is accepted that in Yucatan two varieties 
are grown, Apave rigida var. longifoliay known as Henequen 
bianco or Sacci, and Agave rigida var. sisalana, known as Hene- 
quen verde, or Yaxci* ; the latter is the variety which was 
introduced into the Bahamas, and is generally considered to 
yield the best fibre. The determination of the different species 
which are found in India is a matter of considerable difficulty. 
Dr. Prain, Director of the Botanical Survey, makes some 
remarks on this subject in his last report on the Royal Botanic 
Gardens, Calcutta : " The belief that all the Agaves naturalised 
in India belong to one or, at most, two species, Agave americana 
and Agave vivipara, would now also appear to be incorrect ; it 
seems that, ^hile, as a rule, more or less well-defined areas have 
particular species well established, the prevailing species in 
one area often differs from the most plentiful in another area. 
Moreover, it is found, when attempts are made to utilise the 
fibres of these*local agaves, that somewhat diverse results are 
obtained ; at times the fibre extracted is reported to be nearly 
up to the standard of Sisal, at other times it proves too weak 
to be worth extracting." " It is too soon yet to say how many 

* f ' '. » I i I I f » I I i •-( i ' . I l l , , mul l. 

* InfDrmationaato the Sisal Hemp Indnstiyin Mexico will be found ^l the 
Balletin of the Imperial Institnte, No. I., p. 201. 
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Sisal different Agaves have really become naturalised ; by what 

Hemp in characters they mav be most certainly distinguished, or whidi 

India. of them are best for fibre-producing purposes, but sufficient 

information has already been obtained to show that considerable 

caution must be exercised by those desirous of laying down 

extensive plantations of local Agaves." 

Apart from the flowers which are produced during the final 
sta^ in the history of the plant, the leaf furnishes characters 
which are useful for distinguishing between allied species ; 
shape and proportion of the leaf, transverse sections at corres- 
ponding points, bloom and colour, form and position of the 
thorns, all furnish data which should enable a correct dis- 
tinction to be made between species and between varieties. 
But the fact must not be overlooked that in the case of the 
Agave, cultivation under different conditions produces great 
changes in one and the same species. Considerable impor&ince 
attaches to the methods or propagation of these plants. 
Although the plant expends so much energy in the production 
of the inflorescence, or "pole," the flowers very rarely set 
seed ; but after the flowers have fallen, before the " pole " 
dries off, small buds giving rise to " bulbils " develop at the 
ends of the branches, close to the scar left where the flower has 
fallen away. These bulbils, after they have attained a certain 
size, can be planted out. Another vegetative method of re- 
production is by means of small plants, " suckers," which 
develop upon the roots during the second or third year after 
planting, and continue to form for one or two succeeding 
years. " Suckers " are generally preferred to " bulbils," 
because the latter are produced at a time when the plant 
should be exhausted, but no definite experimental proof of 
their superiority has been adduced. Owing to the difficulty in 
obtaining plants, because the growers in the Bahamas and 
Mexico are not anxious to supply possible future rivals, the 
planters in India will, at present, at any rate, be compelled 
to make use of bulbils, which areproduoed to the number of 
one to four thousand on a pole. These, and where obtainable, 
the suckers, should be set out in nurseries, in well-prepared 
soil 6 in. or 8 in. apart, and without any cover or shade unless 
violent rain is expected. 

It has not been determined how far the composition of the 
soil affects the growth of Sisal plants ; the ^act that these 
plants are indigenous to Yucatan, where the soil is underlaid 
with limestone rock, combined with the success that has 
attended the cultivation on the coral islands of the Bahamas, 
has given rise to the impression that Sisal hemp requires a 
calcareous soil, but there is evidence from the Hawaiian Islands 
that the quality of fibre is not inferior where the soil is de- 
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ficient in lime. Again, it is well known that the plants grow Sisal 
well in poor soils, and there is resaon to expect that in a rich Hemp in 
soil less fibre would be produced, but careful experiments on India. 
these points, and on the advisability of manuring are much 
wanted. Good drainage is a matter of primary importance, as 
the plants are very sensitive to moisture at the roots, and rough, 
even rocky, ground is suitable as long as a fair depth of soil is 
available for each plant. 

The nature of the industry involves a considerable outlay 
at the start. The accessories of the plantation are a factory 
with engine and boiler, fibre-extracting machines, space for 
drying the fibre in the open, also for storing under cover 
during bad weather, apparatus for baling the fibre, and a 
plentiful supply of water. On the larger estates it is found 
economical to have a light railway for conveying the produce 
from one point to another. In choosing the site for a planta- 
tion all these arrangements will have to be considered, so that, 
although undulating land provides the best drainage, the 
requirements of transport prohibit the use of land which is 
very steep. 

The preparation before planting consists in clearing the land 
and grubbing up the roots of bamboos and other plants. In 
planting out, the space allowed between the rows varies from 
8 ft. to 12 ft., and in each row the plants are set 4 ft. to 6 ft. 
apart ; the arrangement must depend upon the length to which 
the leaves grow, and as mature leaves grow to 5 ft., 10 ft. 
by 5 ft. would seem to be none too open, which gives 870 plants 
to the acre. Generally, three-year-old suckers or four-year-old 
bulbils from the nursery are used for planting out, or plants 
varying from 8 in. to 1 ft. high. The roots are slightly 
trimmed, and the plants must be carefully laid at the required 
distances in soil which has been previously loosened, care being 
taken to keep the plant erect, with the base of the leaves clear 
of the soil. 

After three years the plants grown from healthy suckers will 
yield leaves fit for cutting ; a few of the largest may be cut 
in that year, 10 to 15 in the following year, after which the 
plant will continue to give 24-30 leaves per year. These are * 
taken in three cuttings between October and June. The leaves 
are about 3 ft. long in the first cutting year, and increase about 
6 in. in length each year until the full length is attained. The 
weight of the mature leaves cut on the Dauraoherra Estate 
averaged 1,500 lb. per 1,000 leaves, and these produced 50 to 
60 lb. of marketable fibre. Eeckoning 1,000 plants per acre 
and 25 leaves to each plant, the amount of the fibre produced 
per acre would be from 1,250 to 1,500 lb., or taking an average. 
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SiBftl 12 cwt. per acre, which is somewhat higher than the half ton 

Hemp in per acre yield which is often taken as a basis for calculation; 
India. The age at which the Agave produces its pole or inflorescence, 

and dies, has a considerable bearing on the estimation of the 
output, because even if a two-year^ld sucker is planted at once, 
to take the place of the flowering plant, it does not give the 
full quota of leaves for the next two years. In Yucatan the 
average life of the Sisal hemp plant is reckoned at 15 years, 
and at 10 years in the Bahamas ; some plants on the Daura- 
cherra Estate poled at the ages of 10 or 12 years, but others 
were later in flowering. The factors which influence early and 
late polling are not at present understood ; in experiments 
made at Allynugger, Sylhet, the application of manure had 
the effect of hastening the polling stage, which suggests that 
the soil is a determining factor ; again, it has been observed 
that two plants taken from the same source do not necessarily 
flower at the same time, the cause for which may be attributed 
to the individual tendency of each plant or to localised varia- 
tions in the conditions ; the problem is an important one, 
awaiting the investigator, who may find that by a process of 
selection it is possible to produce a long-lived strain. 

Several cleaning machines have been produced which give 
good results. In the earlier machines based upon the original 
" raspador," the leaves were held in position by the mai^ipulator 
while a revolving wheel provided with strips of brass or beaters 
removed the piup from half the leaf ; by reversing the leaf 
the other half was cleaned. 

Improvements on these machines were produced by the de- 
vice of removable frames provided with automatic feed, and 
taking a number of leaves ; but the frames require to be filled 
by hand. This is the type of the Suter machine which was 
designed in India, and is now in use at the Agave Fibre Com- 
pany's garden at Powai Kurla, Bombay ; this machine, like 
others of the same kind, has arrangements for pumping water 
over the leaves during the stripping process. The principles of 
the machines made by Lehmann^ of Manchester, and Death's 
Fibre Machine Company, of Leicester, are similar to the Suter. 
A Suter's machine that costs 230?. in India (including cleaning 
' and crushing apparatu«) requires an engine of 5 h.p., and takes 
3,000 gallons of water a day, aiid is said to <jlean 3,4K)0 leaves 
per hour. The work of a Lehmann machipie costing 65i. in 
London, using a 2 h.p. engine, is estimated at 10,000 leaves per 
day, but the manufacturers recommend the use of a preliminary 
crushing machine. A 5 h.p* Death machine, costing 140Z., and 
calculated to piroduce 4 cwt. to 6 cwt. of fibre per day, gave at 
l)auracherra only aai output of 2 cwt.^.i.e.^ the equivalent of 
4,500 leaves per day. 
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Automatio machines differ from those previously described, Sisal 
in the arrangement for feeding the* leaves, which are presented Hemp in 
sideways to me holding apparatus. Of these, the Todd machine India, 
has found great favour in the Bahamas. The leaves are gripped 
near the centre between belts and presented to the first scraping 
wheel, after which, by means of a special device, they are 
caught by the second series of holding belts so that the other 
half of the leaf ^*s cleaned by a second scraper. The Torruella 
machine is similar to the Todd in general principle, but the 
leaves are fed on to rotating tables and are gripped by. an 
eccentrically-pivoted cone which holds the leaves while they 
pass over the scutching wheels. A Torruella machine costing 
600Z. has been installed at the Dauracherra Estates ; it requires 
four men to look after it, takes 15 h.p., and produces 5,000 to 
6,000 lb. of cleaned fibre per diem. 

It is most important that the fibre should be extracted as 
soon as possible after cutting, as the natural moisture id useful 
in cleaning, and exposure of the cut surface soon sets up f ef- 
mentation which leads to discolouration. In India it is 
recommended also to rinse ithe fibre, even if the leaves have 
been washed during the scutching process, in order to insure 
the fibre. remaining white. The fibre is dried in the open, but 
must be placed under cover during the night, or in the event 
of rain. After drying, the fibre is put up into bales treighing 
about 400 lb. The fibre is extensively used in America for 
binder twine and general cordage, and is sometimes mixed with' 
Manila hemp ; there is less oemand for Sisal hemp in the 
United Kingdom. 

The question finally remains, whether sisal fibre promises to 
furnish a profitable industry in tea districts, and how far the 
labour required for cultivation works in with the labour 
required on the tea plantations. The primary outlay for 
planting, for the factory, machinery, and means of transport, 
is considerable, and it is estimated to be not much less thau 
that for a tea plantation. The land has to be cleared to the 
same extent as for tea, and during the first two years the culti- 
vation requires regular labour, but after that period the labour 
can be reduced, and as the season for cutting the Sisal alter- 
nates partially with the busy season on the tea estates, tke 
combination of the two undertakings in the same . vicinity 
presents some advantages. . 

The cost of equipping a factory to deal with a plantation of 
1,000 acres is estimated at 3,000Z., and the cost per acre for pre- 
paring the fibre and delivery in Calcutta at 7Z. per acre ; reckoli- 
ing two-thirds of a ton of fibre per acre, this amounts to between 
lOZ. and 12Z. per ton. The Agave Fibre Company, on the basis 
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Sisal of ail outturn of 1,000 tons per annum, place the cost at s^tout 

Hemp in l^^- V^^ ^^ ^^ Europe, including insurance, freight, and 
India. broker's charges, together estimated at 3Z. 8^. per ton, so that 

the estimates practically agree. 

The price for Sisal hemp this year in the English market has 

varied between 20L and 801. per ton, as compared with 321. and 

341. per ton in 1903. 



AETIFICIAL SILK. 



Within the last 20 years threads exhibiting a close superficial 
resemblance to those of natural silk have been artificiadly pro- 
duced, and have to some extent successfully replaced this 
material, either paitially or wholly, in some classes of textile 
fabrics. 

The term " artificial silk " applied to such threads or fibres 
is somewhat misleading, since it implies that they present a 
precisely similar appearance, and have a chemical composition 
identical with that of natural silk. The resemblance, how- 
ever, is confined to their appearance, their chemical com- 
position being entirely different. For this reaeon the names 

imitation silk,'* or " lustra-cellulose,'* as proposed by Messrs. 
Cross and Bevan, would be more appropriate. Much useful 
information upon this subject is given in a paper by J. 
Merrit Matthews, in the Journal of the Society of Chemical 
Industry, February, 1904, p. 176, and also in the same author's 
work, '^Textile Fibres," Philadelphia, August, 1904. 

The first patent relating to the manufacture of " artificial 
silks " is that taken out by de Chardonnet in 1885, in which 
" pyroxylin " is used. Fibres produced by this process did not, 
however, appear on the market until several years later. Since 
de Chardonnet's first patent was granted many others have 
been taken out, but all are either modifications of his original 
process, or are methods for utilising some other material than 
pyroxylin. Cellulose is one or other of its forms (cotton, wood- 
pulp, ramie fibre, &c.) is the raw material in alt cases except 
the " gelatin silks," which, however, do not appear to be of 
commercial importance. Of these forms of cellulose, wood-pulp 
seems to be the most convenient, since, owing to its fine state 
of division, it is readily acted upon by the reagents employed. 

The methods of manufacture of the principal classes of " arti- 
ficial silks" may be briefly described as follows: — 

1. The " pyroxylin " method, in which a solution of nitrates 
of cellulose in a mixture of ether and alcohol is used. 
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2. The methods in which cellulose dissolved in an am- Artificial 
moniacal-copper or zinc chloride solution is employed. gat 

3. The "viscose" method, in which use is made of the 
solution obtained by treating cellulose with caustic soda and 
carbon disulphide. This solution is known technically as 
" viscose/* owing to its curiously viscous character. 

4. The " gelatine " method, in which filaments of ordinary 
gelatine are rendered insoluble by treatment with formalde- 
hyde. 

The crude material having been converted into a suitable 
state for manipidation by one of the foregoing processes is then 
subjected to mechanical treatment to convert it into fibres. As 
an indication of how this is done, the following description 
of the method used with pyroxylin may be given. The 
pyroxylin consists of a complex mixture of cellulose nitrates, 
the nature of the predominating constituent depending on the 
relative proportion of sulphuric to nitric acid employed for 
" nitration *' and on the temperature and time of the reaction. 
The relative proportions of the acids and the conditions of time 
and temperature are varied according to the requirements of 
the manufacturer, e,g,, in the Chardonnet process 8f lb. of 
cellulose are treated for from four to six hours with about 7f 
gallons of a mixture of 15 parts of fuming nitric acid (specific 
gravity 1*52) with 85 parts of sulphuric acid. When the fibres 
on microscopic examination appear to be completely nitrated 
the acid is removed by hydramic pressure and recovered for 
further use, the resulting "pyroxylin" being thoroughly 
washed with water for several hours and then pressed until it 
retains ^a certain percentage of moisture. The latter is said 
to have an important influence upon the ease with which 
the pyroxylin is dissolved. This product is then dissolved in 
a mixture of ether and alcohol (other solvents are used in some 
of the processes), the solution is filtered from particles of 
undissolved fibres, which would cause " breaks " in the 
filaments in the next step of the manufacture. The clear 
solution is known as "collodion," and is a nearly colourless, 
highly viscous liquid. This collodion is forced under pres- 
sure through fine capillary jets. As it emerges from the jets 
it is coagulated by the rapid evaporation of the solvents, which 
are recovered by means of a hood and condenser on the machine 
employed, or, as in Lehner's process, by passing the filaments 
through a bath containing water, turpentine or other liquids. 

Several of the fine filaments so produced are spun into one- 
thread ; other fibres, such as cotton or natural silk, being some- 
times introduced to increase the strength of the thread. The 
latter is then wound on to spools in the same way as natural 
silk. It is, however, still useless for the manufacture of textile 
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ii^ftoial niateriala owinff to its mfbrnmabiUty-, ..^oid to rediHje this it 

flll^ ^ is " de-nitratea " by treatment, wijbh some reagent, svicli as 

ammonium sulphide, which, regenerates the cellulo^ and 

leaves the thread in a form not more inflammable than natural 

silk. \ 

If necessary the threads can now be bleached by the ordinary 
methods. The modes of working with ** viscose," or cellulose 
dissolved in ammoniacal-copper, reagents are similar to the 
foregoing, and only differ in the nature of the reagents used 
for coagulating the material and the absence of necessity for 
" dtoitrating " the threads. Of the methods alluded to, the 
"pyroxylin" and "viscose" methods . alone are commercially 
important, those methods in which " gelatin " or " solutions 
of cellulose in ammoniacal copper reagents " are employed do 
not appear to have been worked on a commercial scale so far. 

The physical properties of artificial silks produced by these 
various processes are very similar. They possess a fiine but 
rather metallic lustre, which is said to be superior to that of 
natural silk, but a comparison of their properties with those 
of natural silk shows theta to be inferior. The elasticity and 
tenacity, especially when wetted, are on the whole, lower than 
those of silk, as shown by ihe following table : — 

BBEAEIKa STBBSSBS IN ;KrL0GRAM8 PEi^ SQUARE MILLIMETRE. 



Natural silks. 


Dry. 


Wet. 


Chinese ... 


53-2 .. 


.46-7 : 


French, raw ... ... ... 


50-4 ;. 


. 40^9 


French, boiled off 


25-5 .. 


. 13-6 


Artificial silks. 


Dry. 


Wet. 


De Chardonnet's ^ " collodion," 






undyed 


14-7 .. 


. 1-7 


, Lehner's " collodion," tindyed. . . 


IM .. 


. 4.3 


-Viscose (early samples) . . . 


114 . 


. 3-5 


Viscose (latest ' samples) ' . . 


. 21-5 . 


— 


Cotton yarn (for comparison) . . . 


11-6 .. 


. 18-6 


These artificial silks <?an be used 


for a great variety 



of 
purposes, and are extensively employed for the manufacture of 
fancy braids and trimmings and for numerous articles classed 
as " passenienterie." When woven with cotton or tiatural silk, 
materials suitable for scarves, cravats, &c., can be manufactured, 
and for certain upholstery materials where great lustre is an 
advantage they are particularly suitable. They dye well, but 
as they weaken considerably when wet, especially when the 
liquid contains alkaline substances, great care must be taken 
in the dyeing process. 

The most serious drawbacks to their more extended use are 
their weakness, low elasticity, and inability to stand repeated 
cleansing. It is stated that the cost of " pyroxylin " silk is 
about one-half that of aatiiral silk.' 
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^ Trustworthy statistics as to the production of " artificial Artificial 
silk" are somewhat difficult to obtain. The de Chardonnet Silk. 
process is worked at Besangon (France), and other " pyroxylin " 
silks are stated to be produced at Spreitenbach and Zurich 
(Switzerland), Wolston (England), and Elberfeld (Germany). 
" Viscose " silk is manufactured at Lansdown, near Phila- 
delphia, U.S.A., about 300 lb. per day being produced. 
A factory is also in existence near Stettin, which, in 
October; 1903, was turning out 50 lb. per day, and liad a 
capacity for 2,000 lb. per day. The trade statistics published 
by the Government of the United States show that artificial silk 
fibre to the value of 170,000 dollars was imported into that 
country during the year ending June 30th, 1902, and that for 
the succeeding year the value of the impoii;s of this article had 
increased to 434,033 dollars. 



AGEICULTURE IN THE SEYCHELLES. 

Until comparatively recently the Seychelles have been largely 
dependent upon one agricultural industry, viz., the cultivation 
of vanilla, but with the great increase in the production of this, 
spice in other countries which has taken place in recent years, 
coupled with the severe competition of artificial vanillin, 
wh^'ch can be successfully substituted for vanilla for a great 
variety of purposes, the period of prosperity for vanilla 
planters has waned, and the necessity of finding other pro- 
ducts to cultivate has been keenly felt in the Seychelles. 

In this connection the recently issued Colonial Report on 
these islands (No. 431), which gives much information regard- 
ing the present condition and future prospects of agriculture 
there, is of great interest, and from it and other sources of 
information the following particulars have been summarised : — 

The staple food of the native population is rice, but this 
cannot be extensively grown owing to ihe mountainous nature 
of the country. The few swamps and marshes where this food- 
stuff was once cultivated have since been utilised for other 
products, and the whole of the rice now consumed in the island 
is obtained from India qr Indo-China, the total quantity im- 
ported in the year 1903 being 2,276 tons. 

The food-stufis locally grown are manioc (cassava), cocoa- 
nuts and bread fruit. There is very little good pasture land, 
consequently cattle and sheep are very scarce, although pigs, 
which are fed largely on bread fruit, are numerous. 

The food-stuffs imported during the year 1903 were valued at 
395,679 rupees, of which nearly two-thirds was for rice. 
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Agnculture The following is a summary of tke portion of the report 
in the dealing with Sie investigations conducted at the botanic 

Seychelles, station, with the object of improving the agricultural pro- 
ducts at present cultivated or introducing new ones : — 

The principal products now exported from the Seychelles are 
vanilla, cocoa-nut produce, cacao, guano and coffee. Although 
since 1901 the export of vanilla has decreased both in quantity 
and value, it is still by far the most important article of 
export. The decline of this industry during the last few 
years is due partly to the manufacture in Europe, on a com- 
mercial scale, of the synthetical substance vanillin, which is the 
principal flavouring agent of vanilla, and partly to over- 
production of vanilla. (Compare Imperial Institute Bulletin^ 
.Vol. II., 1904, p. 30.) Notwithstanding the competition 
of the artificial article the demand for the natural 
product haa not materially decreased, and consequently it is 
considered that vanilla culture in Seychelles need not be 
abandoned at present, since the planters' experience in its 
growth and preparation should enable them to compete with 
producers in other countries. 

The varied products furnished by the cocoa-nut palm are 
important articles of export, so much so, that the future of 
the Colony is considered to depend in great measure on the 
development of this industry. The coast is fringed with palms, 
the flourishing condition of which bears evidence of the 
suitability of the soil to their cultivation. Many cocoa- 
nut plantations in several of the islands are at present 
suffering from what is termed locally "the disease.'* 
This is thought to be caused in the first place by a very small 
beetle (probably of the Scolytidse family), followed by the in- 
vasion of beetles of the Longicorn and other families of coleop- 
tera. It is noticeable that healthy trees suffer very little from 
the attacks of the insects, and it is only after years of cultivation 
that the ravages caused by the pests are noticed. It is sug- 
gested as a possible remedy that disease-resistant plants alone 
should be selected for propagation, and that the cultivation 
shoidd be more carefully managed, especially as regards 
systematic manuring of the land. The total annual 
production of cocoa-nuts in Seychelles amounts to 13,000,000 
nuts. The preparation of oil, " coprah," "poonac," desic- 
cated cocoa-nut, and coir rope, yarn, or fibre, are remunera- 
tive industries which, if carried on with suitable machinery, 
would be capable of further development. The area 
at present under cocoa-nut cultivation in the Colony 
could, if necessary, be considerably increased, and it is thought 
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that in this manner the loss sustained by the cheapening of AgricxQture 
vanilla could best be counteracted. in the 

Cacao cultivation in Seychelles has been largely abandoned Seychelles, 
owing to the prevalence of disease amongst the plants. Experi- 
ments have shown that the " Forastero cacao " introduced from 
Ceylon grows well, and withstands "canker" much better 
than the Caracas cacao originally cultivated in the islands. 
The " canker " disease is kept under control in Ceylon by 
simply clearing away shade trees as much as possible and ex- 
cising the bark of trees which have been attacked. The diseased 
tissue is burnt or buried with quicklime, and the trees are 
treated with " Bordeaux mixture " with a view to checking the 
spread of the disease. The cultivation of Forastero cacao in 
Seychelles should lead to the revival of this remunerative 
industry, since the climatic conditions are known to be 
favourable. 

The guano found in several of the islands is known to be a 
rich phosphatic manure. It is not exported to any extent, and 
even local planters, as a general rule, do not make use of it 
on their plantations, since they are, as a class, ignorant of the 
value of this material as a fertilising agent. 

Although the climate and soil of the Seychelles are well 
suited to the cultivation of coffee, and the Liberian variety is 
very abundant, yet some coffee, mostly of a low grade, is 
imported from India and Aden. The coffee disease prevalent 
in the Colony does not affect the Liberian variety, and it can ^ 

be checked on the Arabian kind by the periodical use of Bor- 
deaux mixture. The development of this industry is an 
important matter for consideration. 

The re-afforestation of much of the waste land in the Sey- 
chelles is a subject which is also receiving attention, and experi- 
ments are in progress with this end in view. The Seychelles 
cedar {Casuarina equiseti folia) and some varieties of eucalyptus 
are very promising for this purpose, whilst other valuable 
timber trees such as the Seychelles and Ceylon " iron woods " 
{Vaieria)^ " Takamaka," (Callophyllum), Heritiera, '^ Indian 
lilac" {Melia), teak, &c., are also making excellent growth. 

As the Crown lands are situated at different elevations, ex- 
periments are being conducted on these with a number of 
newly-introduced plants. Among these are cardamon, camphor, 
castilloa rubber, eucalyptus species, fir trees, and Java almond. 

The Seychelles iron-wood tree {Northea seychellana) which 
grows to a height of over 50 ft., provides a valuable timber for 
building purposes and for making small waterproof vessels. 
This tree is also interesting on account of the latex which flows 
from it when tapped. The following table shows the quantity 
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Agriculture of latex which exuded on a rainy day froin a number of young 

in the trees: — 

Saychelleg. 



Number. 


Diameter in 


Number of 


Quantity of latex. 


inches. 


woands. 


Cubic Centimetres. 


1 


5 




5 


2 


10 




10 


3 


8 




40 


4 


8 




25 


5 


10 




20 


6 


5 




16 


7 


6 




10 


8 


10 




25 


9 


10 




66 


10 


5 




15 


11 


6 




30 


12 


7 




40 


13 


5 




15 


14 


8 




70 


16 


5 




10 


16 


14 




85 


17 


8 




15 


18 


12 


2 


75 



A specimen of the coagulated latex has been examined in 
the Scientific and Technical Department of the Imperial Insti- 
tute to ascertain whether it had any of the properties of rubber 
or gutta-percha. The results showed that the material was of 
no commercial value. 

There are several edible fruits well adapted to the climate 
and soil of the Seychelles, Except in the outlying islands, 
where the arable soil is more or less mixed with deposits of 
guano, there is not much room left in the Colony for the culti- 
vation of herbaceous plants, which as a rule require good 
soil and much manure during the short time of their 
growth. In the principal islands, where the soil has been 
exhausted already, it is only possible to cultivate those her- 
baceous plants which are not benefited by large quantities of 
manure. 

The pineapple seems to be well adapted to these special 
agricultural conditions, its successful cultivation being, as a 
rule, more dependent on climatic conditions than on the soil and 
its treatment. Amongst the wild and cultivated varieties of pine 
available in the islands, only one is considered suitable for 
export purposes. This variety is known locally as '^ Anana 
Maingard," it compares favourably with -the West Indian 
"smooth Cayenne." Several varieties have been introduced 
from the West Indies, Ceylon, Penang, Mauritius and Singa- 
pore, and the most successful of these are available for culti- 
vation this year. 
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Owing to the geographical position of the Seychelles Agrienltiire 
the pineapples i: reduced will meet with little competition on in the 
the London market during the principal fruiting season, which g^^jj^elles. 
ladts from Ifovember to January. 

Many attempts have been madie to export oranges, from 
Seychelles to Mauritius or to Aden. The fruit intended for 
export should be picked thyee or four days before packing, and 
laid out in sing^le layers so as to enable the surface moisture to 
evaporate. This treatment preserves the good appearance and 
hardens the rind, which is then better able to resist the attacks 
of insects. It is pointed out that the oranges of Seychelles may 
be greatly improved by devoting more attention to their cultiva- 
tion. The manuring of the trees is considered especially 
important, it being necessary to supply each tree with a complete 
fertiliser each year, such as the following: — 

Nitrate of Soda 1*53 kilograms. 

Superphosphate 1*23 „ 

Chloride of potassium 0*246 „ 

' Sulphate of lime 1-026 

Sulphate of iron 0410 „ 

Amongst other fruits suitable for cultivation in Seychelles, 
lim^s and bananas are suggested. 

In the. Colonial; Export (No. 22), issued in 1903, Mr. K 
Dupont, Curator of the Botanic Station, Sey6helleSj drew 
attention to the importance of Para rubber, and< the advisability 
of attempting its cultivation in the Seychelles. In the present 
report it is interesting to note that a large number of Para 
rubber plaats. has been introduced into the Colony and that 
these are making excellent progress, the climatic conditions 
evidently beitig favourable to them. There are in the 
islands a number of marshy places which hitherto' have 
been left uncultivated, and it is in these places that the Para 
rubber tree has been found to grow most successfully. 

The method of cultivating cotton is well known in the Colony, 
and considering the interest now attaching to this important 
product it is hoped that its cultivation will be revived and meet 
with better financial results than hitherto. Two samples of 
cotton grown in the Seychelles are at present under examina- 
tion in the Scientific and Technical Department of the Imperial 
Institute. 

. Ramie is another fibre which it is thought might be grow^ 
with success in the guano islands. At present,, however, the 
cultivation of this plairt is only in the experimental stage. 

The " kapok " plant grows wild, but the low price of this 
product scarcely warrants its cultivation. 
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Agriculture Besides the products already referred to, several others are 
in the noted in the report, some of which have been long established 

Seychelles. ^^ }^^ Colony. The spices, nutmeg, cinnamon, and pepper, 
thrive well on soils which are not well adapted to most other 
products. Further, citronella and lemon grasses, introduced 
from Ceylon, have been shown to grow well. The oils obtained 
from these grasses are increasing in value, and the cultivation 
of these plants, it is suggested, might prove a profitable under- 
taking. 



THE PEODUCTION OF TANNING MATERIALS. 

Considerable attention is at the present time being given, 
in German East Africa, to the initiation of what may be called 
minor agricultural industries. In this work a prominent part 
is played by the Biological Agricultural Institute, situated 
at Amani, which not only places expert advice at the dis- 
posal of planters in this German Colony, but also carries 
on agricultural investigations on products already cultivated or 
suitable for cultivation there. The Institute issues from time 
to time leaflets giving information on economic plants suitable 
for introduction into German East Africa. One of these 
recently published, deals with a number of tanning materials 
which are considered likely to grow well in the Colony. In the 
following paragraphs a resume of the information contained in 
this leaflet is given, which may be of interest to planters in the 
tropical and sub-tropical colonies and dependencies of the 
British Empire where the plants might be grown. 

Rhus Species. 
Of these plants, Rhus coriaria, yielding the well-known 
tanning material, sumach, grown in Sicily, Spain, Portugal, 
Greece and Cyprus, is one of the most imporikant. It has been 
introduced into Algeria and some parts of Australia, and would 
probably grow well in East Africa. The plant grows to great 
advantage on sunny slopes of dry, stony and barren soil ; when 
grown on rich soil the product is deficient in tannin. The 
plants, which may be grown from seed, develop rapidly, and 
in the second year are ready for cropping. The leaves are 
separated from the twigs, dried quickly in the sun, ground to 
powder, and packed for export. After about 15 years' growth 
the shrubs cease to yield leaves rich in tannin and must be re- 
placed by new plants. The tannin content of sumach leaves 
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varies from 23-27 per cent., and occasionally reaches 30 per The 
cent. Owing to its freedom from objectionable colouring Production 
matters and its mild and soft tannage, sumach is much used ^f Tannine 
for tanning fine leathers for binding books, and these have the jrotej^oig 
advantage that exposure to gas fumes and sunlight has but 
little destructive effect on them. It is probable that a regular 
supply of good sumach from a new source would be welcomed, 
since much of that now placed on ihe market is regarded with 
suspicion because of the extensive adulteration practised. 

Rhus semialata, — This plant grows freely in the Himalayas 
and in Assam, but is indigenous to Japan and China. The 
galls produced on this variety of sumach contain from 60-70 
per cent, of tannin. These constitute an important source of 
gallotannic acid now chiefly obtained from the galls of the gall- 
oak, Quercus infectoria, found in Asia Minor. 

Rhus vernicifera and Rhus succedanea. — ^These species are in- 
digenous to Japan, and are widely distributed in other sub- 
tropical and temperate countries. The cultivation of the 
former species has been tried on a small scale at Saharanpur, in 
India, but with little success, and it is somewhat doubtful 
whether either could be acclimatised in East Africa. The 
former yields the valuable Japan lacquer, and the latter, 
although producing a somewhat similar substance, is culti- 
vated for the sake of its wax, known in commerce as " Japan 
wax," which is obtained by hot expression of the seeds. The 
leaves of both varieties contain a small quantity of tannin 
similar to that yielded by sumach. 

Rumex hymenose'palus. — This plant yields the valuable 
tanning material commonly known as " Canaigre," or " tanner's 
dock." It is indigenous to the southern portions of the United 
States and to Cuba. The species has been introduced into 
Madagascar and Algeria, and would probably be successful in 
suitable parts of East Africa, The plants require a light, 
sandy, alluvial soil, and a heavy rainfall or adequate irrigation. 
The seeds are planted in May and the young shoots transplanted 
in October ; during the rainy season they grow rapidly, and attain 
maturity in April. In the succeeding May the plants die down ; 
but the roots, which constitute the tanning material, are not 
harvested till some months later. When gathered they are sliced 
into thin pieces, rapidly dried at 60^ C, and exported in this 
form, or a canaigre extract is made by exhausting the ground 
or sliced roots with water JEtt a temperature of 56° C. This solu- 
tion is then carefully evaporated in vacuum pans and the 
resulting semi-solid mass finally dried at the same temperature. 
The extract so prepared is quite soluble in water, and contains 
about 75 per cent, of tannin. The dried roots contain on the 
average between 26 and 38 per cent, of tannin, depending on 

c 
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Th« the conditions under which they have been grown. The yield 

Production of dried root varies from 10 to 20 tons per acre, and is princi- 
of Ttoning P^Uj influenced in favourable directions by a good rainfall or 
VaterialB. systematic irrigation. Canaigre gives a bright orange-coloured 
leather, of good weight and toughness ; it is particularly suit- 
able for light leathers for harness. 

Ccesaljnnia coriaria, — The pods of this tree, which is in- 
digenous to Central America, and is now cultivated in Java, 
India, and Australia, constitute the valuable tanning material, 
" divi-divi." The tree, which yields a profitable crop until it 
is about 26 years of age, requires a fairly dry, light soil, and 
does "best at an altitude of from 1,500 to 2,000 feet. It readily 
grows from seed ; the young shoots are generally transplanted 
after about six months, and in the fifth or sixth year commence 
to bear a fair quantity of " fruit," the husks of which conusti- 
tute the tanning material. In preparing the material for the 
market the pods are broken up, the husks dried in the sun, and 
the black seeds, which are liable to cause fermentation of the 
tanning liquor, removed. The American divi-divi pods are 
said to yield from 30 to 50 per cent, of tannin, those from India 
usually contain about 30 per cent, (compare Imperial Insti- 
tute Bulletin, 1904, Vol. II., No. 2, p. 92.) 

It is proposed to cultivate this tree on parts of the sea coast 
of German East Africa where the altitude and soil are suitable. 
" Divi-divi " yields a medium, light coloured, fairly heavy 
and firm leather, but the extent to which it can be used is limited 
by the liability to fermentation of tanning liquors prepared from 
it. This tendency, for example, is stated to seriously interfere 
with its use in India. 



UTILISATION OF MANGROVE BARK IN 
QUEENSLAND. 

The mangrove swamps which fringe the coast-line of most 
tropical and sub-tropical countries were formerly exploited 
almost solely for the production of fire- wood, but in recent years 
an enormous demand has sprung up, especially in continental 
Europe, for the barks of certain species of mangroves. This 
material is employed as a tanning agent for the production of 
low-grade leather. The amount of tannin contained in these 
barks varies within wide limits, but in some oases is as high as 
50 per cent., and usually does not fall below 30 per cent. The 
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principal centres of production so far have been the various 
European settlements along the east coast of Africa, Borneo, 
Java, and, to an unimportant extent, in India. The bark is 
either exported as such, or is converted into " mangrove cutch *' 
by extraction Tvith water and evaporation of the infusion so 
obtained until a solid extract is produced. Mangrove bark and 
extract have the disadvantage of communicating to leather 
tanned Tvith them a disagreeable red colour to which exception 
is taken by many leather buyers ; for this reason this tanning 
material has, so far, not found favour with tanners in this 
country, but there are indications that it is beginning to come 
into use possibly because various more or less satisfactory 
methods of obviating the coloration of the leather are now 
available. 

Recently, as the result of experiments carried out by the 
Queensland Department of Agriculture, attention has been 
directed to the possibility of exploiting the mangrove trees 
which grow profusely along the North-east coast line of that 
Colony. The local tanning industry is fairly extensive, as is 
shown by the faot that about 2,500 tons of wattle bark, the 
principal Australian tanning matterial, valued at 20,000Z., 
are annually imported into Queensland from Tasmania, New 
Zealand and South Australia. 

Comparisons of the mangrove bark obtainable in the Colony, 
with the imported wattle Iwirks, have been made by the Depart- 
ment of Agriculture, and the results which are summarised in 
the following table show that the Queensland bark is much 
richer in tannin than the imported material : — 





Mangrove 


Wattle barks imported into 




from — 


Queensland from — 




Cairns. 


Tasmania. 


New 
Zealand. 


South 
Australia. 


Moisture 


9-35 


10-34 


9-53 


9-46 


Total ash 


4-78 


2-67 


247 


3-83 


Soluble ash 


170 


0-96 


0-84 


1-64 


Resinous matters, &c 


0-75 


1-40 


0-61 


1-80 


Total extractive matters 


47-90 


40-18 


39-80 


42-40 


Tannin » 


89-50 


29-60 


27-66 


31-25 


Non-tannin extractive matter 


6-70 


9-92 


11-96 


10-51 



UtiliBatioii 
of 

MaiigroYe 
Bark in 
Queensland. 



At first, concessions to strip and utilise this bark were refused, 
mainly on the ground that the removal of the trees which grow 
almost wholly on lands between high and low water marks, 
would lend to greatly increased erosion of the foreshores, with 
the result that silt and mud removed by the scour would settle 
in the river mouths and harbours and necessitate dredging. 

C 2 
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U tiliiatiOT As the result of careful consideration of the proU^ns in- 
of volved, a code of regulations was eventually drawn up to 

Mangrove meet these difficulties^ and in 1903 a first concession to strip 
Bark in mangrove bark was granted from the coast-line between Halifax 
QuMmlaad. -^7 ^^^ ^^ Johnstone River, a distance of about 150 miles. 
Later, a further concession was made, covering the coast-line 
from the Johnstone River to Double Island, north of Cairns. 

In return for the sole right to strip bark in the conceded 
areas a royalty of 5s. per ton of bark collected is charged. The 
regulations require tnat the exploitation be carried on con- 
tinuously, and that a strip of mangroves one chain (66 ft) wide 
be reserved along the foreshore of all harbours, rivers and 
creeks. 

Since the first two concessions referred to above were granted 
applications for other areas have been received and favourably 
considered, and it is probable that within the next few years 
the whole of the coast line from the 25th parallel (Hervey Bay 
and Great Sandy Island) northwards to the 13th parallel at 
Princess Charlotte Bay will be opened up for the production of 
bark. Although much of the bark will doubtless be used locally 
the possibilities of creating an export trade from so large an 
area are great, and already sample consignments have been sent 
to Germany and have been favourably received there. The cost 
of collecting and preparing the bark for the market is small, 
and it is considered that Queensland is in a position to com- 
pete, under Jhvourable conditions, with many of the principal 
sources of supply of these and similar barks. 



THE MIXING XSB PREPARATIGX OF MICA FOR 
COMMERCIAL PURPOSES. 

1. — General Charactebs op Mica. 

Owing to the increasing use of mica for various industrial 
purposes, numerous enquiries respecting its mining and pre- 
paration have been received at the Imperial Institute both 
from commercial firms in this country and from producers 
in the Colonies. It has been thought desirable, therefore, to 
prepare the present notice for general information on the 
subject. 

The term mica includes a number of allied mineral sub- 
stances, which are characterised by great fissility — ^laminse of 
only one hundred-thousandth of an inch being procurable from 
some varieties. Mica has a hardness of from two to tdiree in the 
ordinary mineralogical scale, and is, as a rule, highly flexible 
and elastic in thin films. It is usually transparent^ when in 
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tkiu plates, and like other transparent substances, is a 


bad con- 


The Mining: 


ductor of Leat and electricity. 






and 




2. — Species of Mtca. 




Preparation 


Mica varies considerably 


in chemical composition and 


of Mica for 


physical characters 


The principal species of commercial 


Commercial 


importance are the ] 
(1) Muscovite, or 


following : 


— 




Purposes. 


potash-alumina-mica. — Typical 


analyses 




give the following 


as the ] 


percentage composition 


of this 




species: — 




Per cent. 


Average. 
Per cent. 




Silica ... . 


SiOa 


45 to 47 


46 




Alumina . . . 


AlA . 


30 to 37 




33-5 




Ferric oxide.. 


FeA 


0-5 to 5 




27 




Ferrous oxide 


FeO 


0-5 to 2 




1-2 




Magnesia ... 


MgO . 


to 2 




1-0 




Potash 


K,0 


8toll 




9-5 




Soda 


n;,o 


to 2 




1-0 




Water 


HaO 


4 to 6 




5-0 




Fluorine ... 


F 


Oto 1 




0-5 





If the percentage of iron rises above five, muscovite becomes 
distinctly tinted when plates thicker than 0*5 millimetre (0 02 
in.) are viewed by transmitted light. The colour varies 
through pale brown, red and yellow, to green, according to the 
proportion of ferric and ferrous oxide present. The best mica 
of Bengal shows a deep ruby tint in plates half an inch thick, 
whilst Nellore mica usually exhibits a greenish colour. Occa- 
sionally a deep green tint is shown, as in Chinese mica, due 
to the presence of an alkaline manganate. 

The lustre of muscovite varies from vitreous to i>early, and 
the hardness from 2 to 2-5. 

(2) PMogopite, or magnesia mica, has usually a percentage 
composition within the following limits : — 







Bange 


Arerage 






Per cent. 


Per cent. 


Silica 


SiO, 


39 to 44 


.. 41-5 


Alumina ... 


AlA .. 


13 to 15 


.. 14-0 


Ferric oxide 


Fe,0, .. 


Oto 2 


10 ■ 


Ferrous oxide 


FeO 


Oto 1-5 


.. 0-7 


Magnesia ... 


MgO .. 


26 to 29 


.. 27-5 


Potash 


K,0 


8 to 10 


90 


Soda 


NajO .. 


0-4 to 2 


1-2 


Water 


H,0 


Ito 5 


... 30 


Fluorine ... 


F 


Ito 5 


.. 30 



It is less elastic than muscovite, and less liable to orack 
transversely to the plane of cleavage. Offering, as it does, a 
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greater electrical resistance, it is of greater value as an insu- 
lator'. As a rule, phlogopite is coloured more deeply than 
muscovite, by the presence of the same proportion of iron 
oxides. When the total amount of the ferrous and ferric 
compounds exceeds 5 per cent., a plate only O'l mm. thick is dis- 
tinctly tinted. If ferrous oxide is mainly present, the colour 
is bottle-greei^, while if the percentage of ferric oxide is the 
greater the mica is red or yellow, the shade being usually darker 
than that produced by a corresponding amount of ferrous oxide. 
When the percentage of iron is under 2, and over 0*05, the 
phlogopite shows a pale yellow in a thickness of 0*1 to 0*5 
millimetres ; the colour passing to an amber shade with thicker 
plates. This is known as amber mica, and is regarded a» 
especially valuable for insulating purposes. It may be 
remarked that the insulating quality of mica containing a 
small percentage of ferric oxide is said to be greater than that 
with a similar amount of ferrous oxide. The silver amber mica 
from Brazil is a phlogopite, which is rendered opaque by the 
inclusion of films of air or other gases. It is a valuable insu- 
lator, except where it is penetrated by cracks, through which 
ferruginous water has entered and modified the surrounding 
mica — changing the colour to a deep brown, and at the same 
time rendering it transparent. Chemical analysis of such 
altered mica shows that the amount of silica, magnesia and 
potash has been diminished, and that of the combined water 
and ferric oxide increased; whilst at the same time the gases 
forming the films appear to have been absorbed by the addi- 
tional water present. Probably similar changes take place in 
the hydration of other micas. The hardness and elasticity are 
diminished in such hydrated micas. 

The lustre of phlogopite varies from pearly to sub-metallic, 
and the hardness from 2*5 to 3. When the total percentage 
of iron oxides amounts to 3-5 per cent, the mica may be con- 
sidered on the border line between phlogopite and biotite. 

Biotite, or iron-magnesia-alumina-mica, varies between 
somewhat wide limits in its chemical composition, as the 
following table shows : — 







lUnge 


Ayeraffe 






Per cent. 


Per cent. 


Silica 


SiOj 


37 to 41 


... 39 


Titanium oxide 


TiOj . 


to 2 


10 


Alumina ... 


AlA . 


14 to 18 


... 16 


Ferric oxide.. 


Fe,0, . 


2 to 8 


5 


Ferrous oxide 


FeO 


4 to 20 


... 12 


Magnesia ... 


MgO . 


1 to 24 


... 12-5 


Potash 


K,0 


.. 7-5 to 10 


... 8-8 


Soda 


Na.0 , 


Oto 1-5 


0-7 


Water 


H,0 


1 to 4-5 


... 2-8 


Fluorine ... 


F 


.. trace to 2 


10 
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Biotite is usually deep brown, green, or black, in plates of The Mining 

appreciable thickness, and in the more ferruginous varieties and 

the thinnest laminae may be dark green, blood red, or brown. Preparation 

The lustre is usually splendent, but is sometimes pearly, and of Mica for 

in the case of black biotites, may be sub-metallic. Biotite is Commercial 
regarded as less suitable than the other varieties for insulating 
purposes. 

Other varieties of mica are lepidolite, or lithia-mica, with 
from 1 to 6 per cent, of lithia ; paragonite, or soda-mica ; 
zinnwaldite, or lithia-iron-mica, containing from 3 to 5 per 
cent, of lithia, 9 to 12 per cent, of iron oxide, and 4 to 8 per 
cent, of fluorine; and fiuihsite, or chromium-mica, which is 
deep green in colour, due to the presence of from 2 to 4 
per cent, of chromium oxide. None of these, however, are 
of much value commercially. It is important to be able to 
distinguish phlogopite from muscovite. This is easily done 
with a polarising or petrological microscope of the simplest 
character. A plate should be peeled until it is as nearly as 
possible 0'25 millimetre (0*01 in.) in thickness. It should then 
be rotated between crossed nicols. A plate of muscovite, under 
these conditions, shows bright colours, whilst one of phlogopite, 
under similar circumstances, allows only a faint greyish-white 
light to pass. 

Mode of Occurrence. 

Mica is one of the most widely-distributed minerals, occur- 
ring, as it does, in the majority of igneous and metamorphio 
rocks, and in many of the products formed from their decom- 
position, but it is only in exceptionally favourable circum- 
stances that it is found of a size and quality to be of much 
use for industrial purposes. Large plates of muscovite are 
almost entirely restricted to coarse granite veins, in which the 

Srincipal constituents of the rock, quartz, felspar, and mica, are 
eveloped in crystals of exceptional size. This vein rock may 
be described as giant granite, pegmatoid granite, or, if it has 
the characteristic intergrowth of quartz and felspar, as granite- 
pegmatite or pegmatite. Pegmatoid granite is found in dykes or 
veins which are usually associated with great granite masses, and 
are regarded as the result of the consolidation of the last remain- 
ing liquid portion of the granite. The veins may either traverse 
the granite itself or the surrounding rocks to a considerable 
distance. In the former case they are never rich in mica, but 
when the adjoining rock is a member of the crystalline meta- 
morphio series, especially mica schist, the conditions are much 
more favourable. 

The following types have been definitely determined, as 
forming, in one place or another, the " country " {i,e., the 
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adjoining rocks), associated 

pegmatoid-granites : — 

Compact qimrtzite. 

Coarse granular quarts rock, with 

muBcoYite scales. 
Quartz biotite (mica) schists. 
Quartz schists, with mica and kyanite. 

„ „ fibrolite. 

„ „ iron ore. 

Fibrolite gneiss. 
Chiastolite mica schists. 
Qnartz-epidote-gneiss. 
Quartz-biotite-hornblende-rock, with 

large lumps of magnetite. 
Epidiorite. 
Hornblende-schist, with garnets. 



with the Indian mica-bearing 



Hornblende-schist, with scapolite. 

Pyroxene grannlite. 

Granulite (leptynite). 

Diopside gneiss, with sphene. 

Anthophyllite rock. 

Garnetiferous biotite gneiss (biotite 

granulite). 
Chlorite schist. 

Talc schist, and compact potstone. 
Limestone and dolomite, with chon- 

drodite. 
Wollastonite, and tourmidine, ophi- 

calcite, and ophidolomite. 



There is reason to believe that some of the materials of the 
pegmatoid veins have been obtained from the rocks into which 
they have made their way, so that when the vein occurs in 
** country " consisting of rocks rich in biotite, or other 
minerals containing a large percentage of iron, one may expect 
to find the mica of the intrusive rock to be biotite, and when in 
"country" formed largely of talc schists, limestones rich in 
magnesia, dclomites or ophidolomites, the mica of the peg- 
matoid veins will probably approach phlogopite in composition. 
The mica occurs in irregular or six-sided crystals known as 
" books," from the facility with which they can be opened 
up into thin leaves. In some cases the hanging wall, in others 
the foot wall of the vein, contains the best mica, whilst in 
many instances the mica is distributed more or less 
uniformly through the whole width. As a general rule, the 
abundance of the mica varies from point to point along the 
length of the vein, and the richer portions are continued 
downwards, usually in an oblique direction, in what are known 
as " chutes," or " shoots." 

Phlogopite and biotite comparatively rich in magnesia 
occur in Ceylon, not as one of the constituent minerals of a 
pegmatoid granite dyke, but in veins consisting mainly of mica, 
which sometimes occupy strike or dip faults, and at other times 
are parallel to the foliation of the rock, which is usually a 
" granulite " belonging to the chamockite series of T. H. Hol- 
land, including chamockites proper and other hypersthene rocks 
of different degrees of acidity. The veins rarely exceed 1 or 2 ft 
in diameter, and are composed of crystals or " books " of mica, 
varying in size and thickness. They are inconstant in charac- 
ter, and pass irregularly into a fine-grained micaceous rock, 
or die out altogether. They sometimes branch, and veins 
parallel to the foliation may pass into others following joint 
planes. These micaWeins are usualUy met with near the 
junctions of the granulites with crystalline limestones rich in 
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magnesia, partly in the form of carbonates and partly in that The Mining 
of silicates. Sometimes the veins are found in the limestone and 
itself, but in that case the mica plates are rarely large enough Preparation 
to be of commercial value. Phlogopite and biotite are also met ^f nQ^g, for 
with in Ceylon, in bands of pyroxene-mica-rook in granulite. Commercial 
as well as in zoned dykes, but these occurrences are of little -. 
commercial importance. xTirpoB 

The mode of occurrence of the amber mica (phlogopite) of 
Canada appears to closely resemble that of Ceylon, and accord- 
ing to Bomhard't, muscovite occurs with similar associations 
at Suvi stream (Ssuwi Bach), near Mount Pongwe (Pongue 
Berg). It is not stated, however, that these specimens were 
either optically or chemically examined, and on more careful 
investigation they may prove to be phlogopite. 

In many cases, however, where the chemical and mineral 
composition of the rocks are favourable, and have resulted in 
the formation of mica, subsequent changes have rendered it 
useless for commercial purposes. Any earth movements, 
except those of the slowest and most uniform character, which 
affect the rocks in which the mica occurs, will produce creases 
and cracks, which render it almost valueless ; and, as there are 
few localities which have not^ in the time which has elapsed 
since the original formation of the mineral, been at one time 
or other subjected to such movements, the occurrence of mica, 
free from flaws of this description, is quite exceptional. Mica 
at the surface is also liable to be crumpled by the creep of the 
soil or subsoil, under the influence of gravity. Again, rain 
and underground water, especially when charged with carbonic 
and other acids, or ferrous carbonate, have a very injurious 
effect on mica with which they come in contact, either at the 
surface or in the neighbourhood of cracks and fissures, such 
as often occur in veins associated with dip or strike joints. 

The Uses of Mica. 

These depend mainly on its transparency, its comparative 
freedom from liability to injury by heat or shock, its extreme 
fissility, and its resistance to the passage of heat and electricity. 

Formerly it was chiefly valued on account of its trans- 
parency, and it is still to some extent employed in place of 
glass where the use of the latter is difficult on account of 
its fragility, or its inability to stand a high temperature. 
Amongst applications of this nature which still survive may 
be mentioned the chimneys used with incandescent gas- 
burners, the windows of lanterns, and the peep-holes of fur- 
naces. A number of very resistant glasses have, however, 
recently been put upon the market, and these tend to restrict the 
uses of mica in these directions. 
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The Mining Mica is also used as a surface for painting, especially in 

and India. It is specially adapted for lantern slides, being easily 

Preparation coloured with transparent pigments. It has been employed 

of Mica for ^^^ covering photographs and pictures, and valuable historical 

^ . , documents, enclosed between two thin sheets of mica, may be 

'^^ studied witHout risk of injury from handling, being at the 

Purposes. same time protected from the attacks of insects, and to some 

extent from fire. The use of mica envelopes has been sug*- 

gested for similar purposes. Thin films of mica are also used 

to a slight extent in photography, as a substitute for glass 

plates and celluloid films, being lighter than glass, and, unlike 

celluloid, non-inflammable ; they have the further advantage 

that the negative may be subsequently removed, with only a 

thin carrying film of mica. For mounting soft and collapsible 

natural history specimens for exhibition in spirit, thin sheets 

of mica are admirably adapted, and no convenient substitute 

can be found which will remain unaffected by the spirit and 

at the same time be transparent and soft enough to permit the 

free use of needle and thread for purposes of attachment. 

Passing reference may also be made to its use for preparing- 

microscopic sections of small fossils or grains, and for various 

optical purposes. 

White mica, broken into very small scales, is used to give 
a glistening appearance to toys, wall paper, and other objects, 
whilst the still finer material has been made the basis of a 
paint. It has been proposed to employ the green mica 
fuchsite in a similar way. It may be mentioned in passing 
that a compact variety of the same mineral was in ancient 
times used for carving. 

The extreme facility with which mica is split up into thin 
films, and its strength and elasticity, enable it to be used in 
many cases where it is desirable to combine lightness with a 
certain amount of rigidity, as in the vanes of anemometers, 
used in testing the ventilation currents in mines. Thin films 
of mica, silvered and bent into the required shape, are also 
used as mirrors and reflectors in delicate physical apparatus. 

There are numerous applications of mica depending mainly 
on its very low conductivity for heat, and for these the ground- 
up material is usually the most suitable, though cheap mica- 
waste (scrap mica) sometimes answers the purpose. The most 
important use of the mineral coming under this head is in the 
construction of non-conducting packings and jackets for 
boilers and steam pipes. The parallel disposition of the flakes, 
perpendicular to the direction in which the heat passes, 
materially increases its non-conducting quality. Mica has 
also the advantage that it will stand* any abnormal heating* 
which would carbonise packing composed of any organic 

* Prolonged exposure to intense heat, will however destroy its elasticity. 
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material, though in this respect it presents no advantage over The lliniiLg 
asbestos. It does not disintegrate under vibration, and being and 
comparatively soft, it will not^ if accidentally included in a Preparation 
bearing, abrade it as would inorganic " wool'' formed of slag of Mica for 
or glass. It is practically free from moisture and acids, which - . , 

attack iron and steel, and if moisture leaks in, the mineral is _ inin^rcia 
comparatively unaffected by it. Mica of inferior quality is ^^"1?<>WB. 
cheap enough to be used as a non-conducting layer on the 
roof of a house, to keep out the heat in tropical countries. It 
is stated that a layer of mica-waste only a quarter of an-inch 
thick, under a tiled roof, makes a difference of 15^ Fahrenheit 
in the temperature of the air immediately below the roof. Its 
employment has also been suggested in sun-hat« and other 
articles of clothing, as well as for bedding. 

The most important uses of mica at the present day, and 
those which absorb by far the greater part of the supply, 
depend upon its high electrical resistance, combined with its ' 
flexibility, and the fact that it is but little affected by sudden 
exposure to high temperatures. It is especially used between 
commutator segments in dynamos, alternators, and trans- 
formers. Strips up to 7 in. or 9 in. long are employed for this 
purpose, but for greater lengths whole strips are considered 
to be too expensive, and it is usual to build them up of shorter 
pieces placed in several layers, with a total thickness of 0*8 
millimetre (0-03 in.), so as to break joint. 

Thin plates of mica from 0*02 to 006 millimetre (0-0008 to 
0-0024 of an in.) in thickness are also built up with an insulating 
cement, such as shellac, to form non-conducting sheets, on a 
foundation of longcloth or paper. In the manufacture of this 
material, which is known as micanite, cheap sizes of mica can be.i 
utilised, and the splitting up of the smaller plates into these films 
has become an important feature in the mica industry of 
India. If a suitable cement be employed these sheets can, on 
gentle heating, be bent or moulded to form a non-conducting 
covering to metallic objects in cases where the comparatively 
rough surface of the artificial product is not objectionable. 
It is especially used in the form of cylinders to protect shafts 
or soft iron cores of electrical machinery. 

The insulating properties of micanite are stated to be 
superior, both in degree and uniformity, to those of ordinary 
mica. It can also be produced in a thinner form, known as 
micanite cloth, which is used for repairing electrical apparatus. 
By combining powdered mica with other ingredients such as 
sulphur and iron oxide, a material is obtained which is em- 
ployed in the manufacture of insulators for the support of 
wires employed in the transmission of electricity. 

Powdered mica has been used, in combination with graphite 
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T]|« Idling ^^^ grease, as a lubricant. Anotker application is He use, 
f^ in the place of ** faeselguhr " (siliceous infusorial earth),, as 

Prinariktion ^^ absorbent of nitro-glycerine, the explosive thus formed 
fW f being known as mica powder. It haa been proposed to 
^mioa for ix^preanate powdered mica w^h phenol (carbolic acid) for use 
veinmfrfiAl ^s a disinfecting powder. A passing reference may also be 
^'^'P^^*^* made to the employment of waste mica as a manure for 
lightening heavy soils and producing a supply of potash. 

There are therefore a large number of applications for which, 
the spejcial characters of mica pre-eminently recommend it, and 
it is difficult to believe that tnere will ever be found a satis- 
factory substitute for it. 

THE MINING OF MICA. 

The exploitation of mica deposits has hitherto usually been 
conducted on a small scale, and after a very desultory fashion, 
by persons without competent knowledge of systematic mining. 
Either open quarries have been excavated or an attempt 
has been made to follow the mineral downwards in irregular 
shafts and passages. But as the deposits occur in veins, either 
alone or associated with other substances, the most economical 
and satisfactory method of working them is to follow the same 
general lines, as in the case of metalliferous veins. The 
practice of sinking on the veins pursued in many localities 
causes a considerable destruction of valuable mica. A vertical 
shaft should be sunk, and cross-cuts driven, till the vein is 
reached. Levels should then be run along the strike of the 
vein, either in it or close under its foot wall, and the mineral 
should then be mined by overhead " stoping." In this way 
there is a clean and dry working face, in which the " books " 
of mica are readily detected and removed without damage. 
There is also a saving in the amount of dead-work, for tjie 
blasting is assisted by gravity, and in the case of the peg- 
matoid granite veins at least, the waste material, or *' deads," 
is more than sufficient for stowing the worked-out excavations. 
An additional advantage is that the cost of hauling the deads 
to the surface is saved, and the necessary expenditure oi;l 
timbering is much diminished. In any case it would be desir- 
able, as Holland has suggested (Memoirs of the Geological 
Survey of India, 1902, Yol. 34, p. 40), to adopt some system of 
payment by results, like the "tribute " and " tutwork " in the 
Cornish metalliferous mines, and the " bargains " of the Welsh 
slate quarries, so that good mica should not be destroyed by 
ignorance or carelessness. For blasting purposes ordinary 
powder is best, as it injures the mica less than more powerful 
explosives, but even that should be dispensed with when the 
nature of the rock renders it possible, as in the case of 
" stoping " operations in some phlogopite mines in Canada, 
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and in the decomposed pegmatoid granite veins of Brazil. Aa The MiTiing 
has been stated, mica near the surface is usually injured by aa|[ 
the action of rainwater and movements of the soil or subsoil, preparation 
so that at a little depth a better quality is usually obtained. - jrico for 
Otherwise there seems no foundation for the common idea . 

that the value of the mica increases with the depth. Flaws Commercial 
due to structural earth movements will be just as common at ^^^obob. 

freat depths, and the size or number of the "mica-books" 
ears no fixed relation to the distance below the surface. 

THE DRESSING OR PREPARATION OF MICA FOR SALE. 

The leading principle which should guide owners of mica 
mines in this matter is the preparation and classification of the 
mineral, so that a number of separate products, each uniform 
in character and quality, can be placed on the market. In 
most cases a large proportion of the mica brought to the sur- 
face has to be rejected. It is of the greatest importance not 
to mix inferior with better-class material, for a package of 
mica sells approximately at the price of its worst plates. 
Books or plates should, if necessary, be split* to remove 
damaged films or inclusions of foreign materials, and the 

Slates themselves should be qarefully trimmed. Thia may be 
one by a knife or a pair of shears, or else a special cuttinp^- 
table or " guillotine " may be employed, which has a long curved 
knife, working up and down on a pivot, at the edge of a solid, 
flat, horizontal surface, on which the mica to be cut is placed. 
Care must be taken that the knife is sharp and the plates are 
held close down to the table, otherwise the mica, will be crushed 
at the edge. This cutting-table is used in the case of large 
sheets of mica, or where it is desired to trim the mineral in 
straight lines. All portions that are spoilt by striations, buck- 
ling, crumpling, cross cleavage, punctures, and other flaws, 
should be removed. 

With regard to atains, some discretion must be exercised. 
It is a mistake to cut a eood plate of mica because a part is 
spotted. It is better to place it with others of the same kind 
in a special class of " slightly stained " or " stained '' plates. 
(See p. 288.) It is sometimes recommended, especially in cater- 
ing for the large English market in this material, that all 
mica should be cut into rectangular plates with definite dimenw 
aions in each direction, usuaUy about an eighth of an inch' 
more than an exact number of inches. Mica in this form can 
be packed more cheaply and compactly, and the freight is 
correspondingly less. It also fetches rather better prices, 
since, as a general rule it can be used with less waste in the 
manufaoture of el^citrioal appio^atus, and it is easier to classify 
and catalogue. . 

* This can best be done under water. 
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On the other hand, the " trimmings," or waste, has a dis- 
tinct though small value, and that there are occasions when 
mica of special shapes is required. Another consideration is that 
mica, " unmanufactured, or rough-trimmed only,* " is admitted 
into the United States at a duty of 6 cents per lb. and 20 percent. 
ad valorem, whilst " cut or trimmed " mica is charged 12 dents 
and the same ad valorem duty. As the result of this dilEerence, 
in the year 1902, the last for which statistics on this point are 
available, 954 per Gent, of the mica imported into the United 
States was "unmanufactured or rough-trimmed," while 
only 4*9 per cent, of " cut or trimmed mica " was imported. In 
fact, the latter is practically excluded from the United States 
market. This prevents the price of mica, cut into exact rect- 
angular pieces, being as much superior to that of untrimmed 
or rough trimmed mica, as might otherwise be the case. 

It is therefore doubtful whether the increased price obtained 
and the diminished cost of packing, land transport, and sea 
freight, compensate for the loss m weight if the mica is 
trimmed at the mine, unless the rates for transport and 
freight are unusually high. The relative values of the United 
States of America and United Kingdom markets for mica may 
be gauged from the fact that the imports into the United 
Kingdom for 1902 and 1903 were 21,236 and 20,215 cwt»., 
respectively, valued at 74,683Z. and 88,456Z. ; those into the 
United States of America for the same years were 17,555 and 
16,043 cwts., of the values 84,209Z. and 81,063Z. respectively 

All sheets should be split to the thickness of about 1*5 to 3 
millimetres (0-062 to 0-125 in.). While there is considerable 
demand for mica plates of less than 6 square in. (37 square 
centimetres) in superficial area, the supply is often so large 
that it scarcely pays to export sizes smaller than this. Where 
local labour is cheap it is usually better to split them into 
films or fiakes.t A machine has been patented for the manu- 
facture of the latter by alternately bending the plates on rolls 
and blowing away the films that are detached. 

Mica should be packed in wooden cases containing from 50 to 
200 lbs. No paper or sacking should be used unless it be neces- 
sary for the purpose of separating different qualities or sizes. 
The plates should be placed one flat on the other till the top- 
most is slightly above the sides of the box. The lid should 
then be nailed down so as to compress the plates tightly 
together and prevent them from moving. The class and size 
of the mica in each case or part of a case should be exactly 
stated. 

* This is interpreted as including mica trimmed with irregular outlines, or so as 
to form only rotbgh rectangles. 

t Special knowledge is, howeyer, required in directing these operations if the 
product is to have a commercial Talue. 



Digitized by 



Google 



Jan. 6, 1905. J SUPPLEMENT TO THIS BOARD OP TRADE JOURNAL. 289 

Bulletin of the Imperial Institute, 

CHAKACTERS OF THE LEADING COMMERCIAL VARIETIES OF MICAS. The Kining 

Muscovite. *^ 

The main divisions correspond, on the whole, to variationfl fJg-^f 
in Qolour. These are again divided into clear, slightly-stained, ^^ *^^ ^f ^ 
and stained. The " clear " being quite free from spots, and the Commercial 
" slightly stained " having very few, say one or two stains in 25 PurpOBOB. 
square centimetres (4 square in.). Those having more are classed 
as stained. It has been stated that slightly stained mica is worth 
about half the price of the " dear," other things being equal ; 
and the stained, oncr-quarter in the case of small plates and 
one-eighth in the case of large plates, but no rule can be laid 
down as the relative value of different qualities is continually 
changing. 

The price per pound increases rapidly with the area, and, 
especially in the case of plates purchased for electrical pur- 
poses, still more with the length. The grades, according to 
sizes, are approximately as follows : — 

Specials over 36 sq. inches (225 sq. cents.) 

No. 1 ... 24 to 36 sq. inches (150 to 225) sq. cents. 

No. 2 ... 15 to 24 „ (94 to 150) 

No. 3 ... 10 to 15 „ (62 to 94) 

No. 4 ... 6 to 10 „ (37 to 62) 

No. 5 ... 3 to 6 „ (19 to 37) 

For the purpose of ascertaining this area, the mica is placed 
on a plate ruled in square inches or square centimetres in sucih 
a manner as to make it possible to estimate the maximum 
rectangle it will include. 

With the same area long plates usually fetch a better price 
than those with equal length and breadth, whilst rectangular 
plates are, as stated above, worth more than those trimmed 
irregularly. Plates cut to a special required shape also fetch a 
better price ; smaller fragments than those mentioned above 
are known as scrap mica, and fetch lower prices, which in many 
cases scarcely cover the freight and other charges. 

The chief varieties of muscovite are ruby, from Beng^al, 
Nellore, the Nilgiris, and Brazil; brown, from German East 
Africa; yellow, from Bengal; green, from Nellore, German 
East Africa and Brazil ; and white mica from Bengal. 

The clear ruby mica, if it is to fetch the highest prices, 
should have the following characters: — ^It should show a 
faint ruby tint in plates approaching a millimetre (0*04 in.) 
in thickness, but should be quite clear and transparent. 
It should be apparently colourless in plates one-tenth of 
that thickness. Tflie plane of cleavage must be quite true, 
except perhaps for a very slight and uniform undulation. 
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The mica must be perfectly fissile, films 01 millimetre 
(0*004 in.) being produced without much difficulty, and 
it must be flexible and elastic, in f airier thin laminae ; for in- 
stance, a plate 01 millimetre f0004 in.) thick would bend 
without cracking or appreciable Duckling round a cylinder 25 
millimetres (1 in.) in diameter, and on being released after half 
a minute, should regain as nearly as possible its original plaae 
surface. The lustre must be " splendent,'' that is to say, equal to 
that of the most highly polished glass. 

SligM/y stained mi4>a snould, except for the few spots due to 
inter-laminar inclusions, have the same characters as the clear 
mica. 

Stained mica is not only depreciated by being considerably 
stained with inter-laminar inclusions, but is usually somewhat 
bydrated, softer and less elastic. It is of considerable value as 
an insulating material. 

The ruby mica of the Nilgiris differs from that from Bengal 
.by the plane of cleavage not being quite so good, thougt the 
fissility is greater. Yellow mica is as valuable as ruby mica, but 
is less common. The green mica from Nellore (Madras) and the 
green and brown micas from German East Africa are rather 
deeper in tint, but otherwise similar to the ruby mica of Bengal. 
The green Nellore mica is, however, more liable to crack whem 
manipulated. All these micas, when sufficiently clear and not too 
deeply coloured, are in demand where transparency is required, 
as in lamp chimneys, stove windows, and supports for natural 
history specimens. The ruby and yellow varieties fetch the 
highest prices. 

White mica is a muscovite from Bengal, which is cloudy, 
" mealy," or pearly from incipient decomposition or inter- 
laminar inclusions of gas, and is softer than ruby mica and 
less valuable but is worth more than stained ruby. 

Green hydrated mica is a mica from Nellore, which is softer 
than the ordinary green mica from that place. It is in some 
demand for electrical purposes. 

Where mica is to form part of a surface subject to 
moving friction the mica must not be too hard or it will 
not wear away as fast as the copper conductors beside 
it, which are subjected to the same friction, nor must it 
be too soft and wear away more quickly tlian the copper, for in 
either case sparking will result. To be of the correct hardness 
it should be just scratched by the dry thumbnail.* Some of the 
Bengal micas axe well suited for ^e purpose, but as a rule 
phlogopites are preferred to muscovites, wkich are ^ore liable 
to crack and split. 

* Immediately after washing, the nail is distinctly sof te? than when quite dry. 



Digitized by 



Google 



Jan. 5, 1905.] SUPPLEMENT TO THE BOAED OP TRADE JOURNAL. 291 

Bulletin of the Imperial Institute, 

Phhgopite. Tlie Mining 

The colourless phlogopite is rarely met with, in large plates, and 
The amber coloured phlogopites, on the other hand, are often Preparation 
found in good plates in Cochin (India), Ceylon, Canada, and ofHieafor 
Brazil ; they are in great demand for electrical purposes. The Commercial 



amount of colour is not so important as with muscovites, as they 
are exclusively used for electrical purposes, for which their insu- 
lating qualities, their freedom from cracking and splitting, and 
consequent uniform wearing render them especially valuable. 
They are classified into light and dark amber mica and silver 
amber mica. The Brazilian silver amber mica is, in spite of its 
being rather hard, in much demand for insulating purposes. 
The plates are, as has been said, sometimes penetrated by cracks, 
in the neighbourhood of which are the brown transparent 
stains already referred to, which much diminish the electrical 
resistance. An amber silver phlogopite is also obtained from 
the Arctic regions. 

The value of phlogopite varies with its size, freedom from 
flaws or stains, hardness, plane of cleavage and other charac- 
ters. 

Biotites fetch comparatively low prices, as they are not liked 
for insulating purposes, since they are too hard and have imr 
perfect planes of cleavage. 

In the preparation of this article, constant, reference has been 
made to the valuable memoir by Mr. T. H. Holland on " The 
Mica Deposits of India" {Memoirs of the Geological Survey of 
India, Vol. XXXIV., Part II., p. 11, 1902); to the report of 
Mr. A. K. Coomaraswamy {Ceylon Administration Reports, 
1903, The Mineral Survey of Ceylon); to Mr. H. Kilbum 
Scott's paper " On the Occurrence of Mica in Brazil and on its 
Preparation for the Market" (Transactions of the Institution 
of Mining and Metallurgy, Vol. XI., 1902-3); and to par- 
ticulars received at the Imperial Institute from commercial 
experts, especially from Mr. E. Davis, who has supplied 
much valuable information. 



THE MANUFACTURE OF COKE IN INDIA. 

In an article published in the " Records of the Geological 
Survey of India," Mr. T. H. Ward discusses the possibility of 
introducing modem methods of coke-making at certain col- 
lieries in India. Coking in India is doae^^ present in open 
kilns, no attempt being made to recover the by-products, and 
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The Mann- it is only rarely, as in the ease of the Anchor ovens introduced 
fitctnre of by Dr. Saise at Giridih, that any attempt is made to utilise 
Coke in ^"® ^^ heating power of the waste gases. As a consequence, 

India. there is a waste of coal due to the consumption of a portion of 

it in the firing, an undesirable increase of the ash percentage 
in the coke formed, and a loss of the valuable volatile con- 
stituents. 

It was pointed out by Major Mahon, in a report dated 1899, 
on the manufacture of iron and steely that the coke produced 
in India was of a very inferior quality, but if care were taken 
in selecting the most suitable quality of coal, and submitting 
it to a preliminary washing, coke containing not more than 
from 12 to 16 per cent, of ash could be produced. In com- 
parison with English coke, even such a quality would be 
inferior, but it is probably better than the coke now generally 
produced in India. With the object of determining the value 
of Giridih coal for coking, two samples were tested in a 
Simon Carves oven, with the following results: — 

Sample No. 1 ^^ .. Sample No. 2 m ^^ 

percent. *"•«*• percent. * 

Vrtiofiiii ( Ammonia water ... 1*70 i ... 091 ) 

loffll. -^Tar 6-00 V 21-90 ... 7-62 I 22*78 

matter, ((jasandloss ... 14-20 ) ... 14-26 \ 

Coke. \ Fixed carbon ... 62-97 I -j..^ ... 6608 ) ..go 

^^^^ Ush 16-13 } ^^^" ... 1219 f ^^^^ 

These results may also be given in the following form in 
which they are more readily comparable with the similar infor- 
mation relating to the coking of British coals. 

Sample No. 1 Sample No. 2 

yield per ton. yield per ton. 

Gas 9,944 cub. ft. ... 10,231 cub. ft. 

Ammonia (Calculated as am- ( 6*9 lb. . ... 7*0 lb. 

monium sulphate) ...J 26-8 lb. ... 27-4 lb. 

Crude benzole 8*57 lb. (0-95 galls.) ... 71 lb. (0-8 gaUs.) 

The yield of gas, as might be expected from such highly 
bituminous coals, compares favourably with' that obtained in 
practice. The yield of ammonia from British coals is, how- 
ever, seldom less than 20 lb. per ton. The cost of putting 
down at Giridih either the Coppee " recovery " ovens or the 
Simon Carves plant is estimated at 910Z. and 911Z. respectively 
per oven. To deal with 600 tons of coal per week would involve 
a capital expenditure of 15,483Z. and 16,400Z. using these two 
ovens respectively. The increased profit from the recovery of 
by-products, and better yield of coke, is estimated at 4,033Z. per 
annum, with a production of 20,000 tons of coke from 30,000 
tons of coal. 
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NOTICES OP SOME REGENT UNOFFICIAL 
PUBLICATIONS. 

(All these books have been added to the Imperial Institute Library,) 



The Chemistry fcp Gas Manufacture. A Practical Handbook 
on the Production, Purification and Testing of Illuminating and 
Fuel Gas, and on the Bye-products of Gas Manufacture. By 
W. J. Atkinson Butterfield. Third Edition, with illustrations. 
Volume I. Materials and Processes. Pp. x. + 257. (London : 
Charles Griffin & Co., 1904.) 

This work gives an account of the raw materials used in 
gas manufacture, their chemical composition and methods of 
analysis, the production and purification of coal gas, and the 
manufacture of carbuxetted water gas and oil gas. A descrip- 
tion is ^iven of the various methods employed for enriching or 
increasing the illuminating power of gas. The book contains 
a number of illustrations and diagrams. 

The Guide to South Africa. 1904-05. Edited by A. Samler 
Brown, and G. Gordon Brown, for the Union-Castle Mail Steam- 
ship Company, Limited. Pp. 477 + Ixiv. (London: Sampson 
Low, Marston & Co. Twelfth Edition.) 

It is stated in the preface that the object of tl^is book is to 
present in a condensed and easily intelligible form the mass of 
information necessary to tourists, sportsmen, invalids and 
settlers. 

The work is divided into two parts. The first, or general 
part, contains notes on matters of immediate importance to the 
traveller, e,g,^ outfit, the voyage, hotel accommodation, means 
and cost of transport, &c. 

The climatic conditions of the country are described in 
detail, and illustrated by maps showing rainfall and climatic 
zones. The physical features and geology are similarly treated. 

The area, population, resources and trade statistics of the 
several colonies are summarised, and followed by more de- 
tailed information on the principal industries and on such 
topics as immigration, acqtusition of land, irrigation, rinder- 
pest, &c. Special attention is given to minerals and mining. 

Under the heading of " sport " are practical notes on nature 
and cost of outfit and equipment, the best starting points, and 
descriptive information on the principal animals hunted in the 
country. A chapter on the history of South Africa concludes 
the first portion of the book. 
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Hoticei of The second part is entitled '^ Bouies aud Gaoettoer/' and 
tome recent contains the information required in a guide book, arrang^ 
Unoffieial in form suitable for -reference, and illustrated by a series of 
PubUca- Hiaps- 
tioni. 

Indian Akt at Delhi, 1903. By Sir George Watt, CLE. 
Indian Government, Calcutta. 

This book was issued as the official catalogue of the Art 
Exhibition which formed part of the Coronation celebration, at 
the Delhi Durbar, and contains a list of the more striking ex- 
hibits in each sub-division of the various classes of art products 
shown, but in addition an account is given of the mcH*© note- 
worthy art industries in India. Under metal wares, to give a 
few instances, there are notes on lac-colouring practised at 
Moradabad, Jaipur enamelling on gold, Nieflo ware from 
Burmah, and varieties of silver ornamentation from Kashmir. 
The production of Niello ware is a craft which only survives in 
one or two localities of Burmah. On pure silver " the pattern 
is punched, then chased in order to lower the background. of the 
design, and the hollows thus produced are loaded with an 
^onalgam of lead 2 partsj silver 1 part» and copper 1 part. The 
article is next placed in a charcoal rfurnace on which fragments 
of cocoanut shell have been placed to give dense black smoke. It 
is there retained until the materials fuse and unite with the 
silver. The flux employed is a mixture of borax, crude 
sulphate of ammonia, and sulphur. The excess colouring 
matter is then rubbed off and the silver polished, when the 
design, in bright silver, appears on a black background. Niello 
may thus be regarded as a form of enamelling." The methods 
of. damascening and manufacturing encrusted wares are 
described at some length. 

Under Pottery the author supplies information about the 
various forms of pottery, the substances used in the preparation 
of varnishes and colour, and other tedinioal details. 

A number of examples of wood-earving from different 
pfovinces were shown. THie leading characteristics of the 
different ' styles are analysed, a subject which could only be 
discussed at considerable length. In some cases interest 
attaches to the wood which is used. In the Punjab the flat 
relief is suited to deodar ; the deeper carving of the United 
Provinces alid Oudh is effected in ix)sewood and sal, in Central 
£ndia the woodwork is crude and gives place to stone-carving, 
a6 the '^ babul " is the only available timber tree. Sandal woOtt- 
carving, although practised in many parts of India, is especially 
typical of Mysore and Southern India> where, in addition to 
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relief carving, it is used' for figures, but is rarely employed gome recent 
for pierced work such as indicated in the spandril shown; for ^j^q^oJij 
the deep carving, which is characteristic of Burmah, teak is p-xjij-o 
employed. iniDUca- 

In the description of cotton textiles mention is made of the 
Dacca muslins, of which a fair assortment was shown, and of 
the figured muslins known as jamdanis; silk manufactures 
include brocades in pure silk, amrus, and those called kinkhabs, 
in which gold wire is used as a special weft along- with silk or 
as special warp threads. The chapter on embroidery contains 
an account of the different stitches employed, discusses net- 
work and lace, applique work, and gold and silver wire 
embroidery, a craft quite distinct from the methods of using 
these metals in the production of kinkhabs. » 

Mr. P. Brown has contributed to the book a number of draw- 
ings of craftsmen at work, and has also prepared the account 
of the loan collections. The large number of illustrations 
which are included help materially towards a better apprecia- 
tion of the specimens. 

Lectures on Iron-pounding by Thomas Turner, M.Sc., 
A.R.S.M., P.I.C. Pp. 132. (London: Charles Griffin & Co., 
1904.) 

This book is a reprint of five lectures on iron-founding, 
delivered by the author at the University of Birmingham. 
The matter is arranged to suit the artizan, and deals briefly with 
the conditions necessary to produce good iron and sound 
castings. 

Lectures I., II., and III. relate to the manufacture of pig 
iron from its ores and the constituents of the metal so produced. 
Lecture IV. deals with the re-melting of the pig iron in cupola 
and other furnaces preparatory to casting and the making of 
moulds. Lecture V. concludes the volume with an account of 
the tests, both chemical and physical, which may be applied to 
iron in order to judge of its quality or distinguish its defects. 
The book contains 53 illustrations and diagrams. 

Nature Teaching ; based upon the General Principles of 
Agriculture. For the use of Schools. By Francis Watts, B.Sc. 
F.I.C., F.C.S., and William G. Freeman, B.Sc, A.E.C.S., F.L.S., 
Pp. xi. + 193. (London: John Murray, 1904.) 

Great interest was aroused in the subject of nature study by 
the exhibition held in London in July, 1902, and it was then 
demonstrated how widely appreciation of natural history is 
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Notices of diffused over the country, the exhibits being of high merit and 

some recent coming from schools of all classes. 

Unofficial '^^^ authors have written this book with the object of shaping 

Pnblica ^^^ courses of such study both in primary and secondary 
' schools; it is designed to be used as a text-book in the latter, 
^^* and in the former to assist the teachers in formulating their 

teaching. The chapters deal with the seed, the root, the stem,,, 
the leaf, the soil, plant food and manures, flowers and fruits^ 
weeds, and animal pests ; each comprises an explanatory portion 
followed by full directions for practical work. 
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